
The recordrng tape industry introduces the new 
*'doubIe pfay" tapes, made on 1/2 -mil Mylar''^ 
polyester film base, making available twice the nom>aI 
length of tape on any given reel size and effectively 
doubling the normal playing time. Problem :^he 
new tape is '*twice as long," to be sure, but quite 
fragile, requiring special care in handling. 



The recording tape industry introduces the new 
''tensilized" or 'fortified" doub(e play ^apes, now 
made on a special type of reinforced 1/2 -mil 
Mylar ^ base that is twice as resistant to stretching 
and breaking as in the 1955 kind. Problem: The 
new tape is indeed "twice as long and twice as strong** 
now {just as strong as normal tape, in fact), but 
the price is astronomical* 




Beginning November 1, 1958, all irish Double 
Piay" recording tape on the market will be of the 
reinforced, 1957 kind - but at the moderate price 
of the older, 1955 kind. End of Problem: 
latest Irish "Double Play'' tape has the length (2400 
feet on a standard 7-inch reel), it has the strength 
(6 lbs. tensile force) — and you can afford it! 



Irish 



recording tapes 

are made by the exclusive 
FERRO-SHEEN^process and are available 
wherever quality tape Is sold. 

manufacfured by ORRADIO INDUSTRIES, INC. 

OPELIKA, ALABAMA, S- A. 

Export: Worban EstporMng Corp., New York, ny. 
Canada^ Atlfti R;i:iio Corp., LW., Tofonta, Onlaiio 
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COVER PI-IOTO— The Neumann-Teldec 7.'^ 00/45 stereo MUlerliead shown 
niounted in it<i iiutoniatie suspension on the Neumann stereo mastering lathe. This 
eutterliead. described in the article eommeneing on page 26, ha^ been in use for 
the past IS months by both Tclefunken and English Dcccii (London) record.^ 
in the cutting of stei'co releases. 
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for Ultimate Fidelity 



* Outstanding hon- 
ors^ bestowed, un- 
saticitcd, by ntas-t 
rcconnlicd testing 



No matter what your source of music 
— FM, your own discs, or tape— you 
will enjoy it at rts best coming from 
Sherwood'scomplete homemusic center 
. . . most honored of tlierr all ! Sherwood 
tuners for example . , . 

First to achieve under one microvofl 
sensitivity for 20 db FM quieting in- 
creases station range to over 100 miles. 
Other important features include the 
new "Feather-Ray" tuning eye, auto- 
matic frequency control, flywheel tun- 
ing output level control and calhode- 
follower output. 

Model S-2000 FM^AM Tjner $139.50 net 
Model S TfA (only) Tuner $39.50 net 

Forcomptele specifications. w/iEc OesK A-11. 



EUECTRONIC LASOFiATORieS* INC. 

4300 North CaHfornIa AvEnuti, Chlrago, lirinoli 
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$12.00 List 

GIBSON GIRL® 

ACCESSORY 

KIT 

Everyfhing you need far better 

TAPE RECORDING 

and EDITING 

★ FOR MORE PLEASUREl 

★ GET PROFESSIONAL RESULTSl 

★ FOR BETTER RECORDINGS 1 

ROBINS' ACCESSORY KIT contains the 
famous GIBSON GIRL TAPE SPLICER. 
SPLICING TAPE, TAPE THREADER, HEAD 
CLEANER. TAPE CLEANER CLOTH, TAPE 
CLIPS, REEL LABELS and NEW TAPE 
EDITING BDOKi 



TAPE EDIT)NC AND SPLICING 
FOR THE PROFESSIONAL 
AND AMATEUR TAPE ftECORDlST 
by M. HAYHES 
24 Pages — ■ » ■ 



AT DEALERS EVERYWHERE! 
Write for FREE CatalQE of ROBINS' 
Phono and Tapa Accessoriesl 




JOSEPH GIOVANELLI 



Rotating Speaker Speed Control 

I h<ivc hniit a roiating sp^^akcr .^j/a- 
te^n to te u^-^cd ae part of the ire^nolo ef- 
fect loith w}/ organ. Mi^ problem is that of 
C<'fnt rolling the speed of rotation in order 
to obtain r.aryiiuj degy^eR of tremolo. A 
I red ifi er and d.c. motor ould lye the 
answer, hni I do not Icnow hom to design 
\ ihiJi type of rectifier rArcuii- Can yoM tell 
■me h ow to design a suitable circ u it ? 
llobcrl McDonald J Oahland, Calif. 

A . I rec 0)11 m en d the stand a vd bridge 
root Hi er eircuifc for tins pnipose. The cur- 
rent li (Mid ling capacity of tJic individual 
diodes malting up the bridge sUoTtld be 
sojncwhat larger th<tu tliG d.c. drain of the 
motor. Ynu will need between 200 .ind 1000 
^f, of filtering. 500 mijs retjuirca Jibout 
200 [if J and tl le auiou nt of fi 1 1 e n n g i n - 
creases with the amount of currcut taken 
by fclie motor. Insert a 5 or 10 ohm resistor 
in series with tJie filter baiiJk and the 
rectilier to prevent snrge current from 
dfimaging tlie rectifier, jind Overheating 
the filter baidv. The boating efTcot upon the 
krapacitors can be further miinmi^ied hy 
nsiing several small capacitors rat:\cr than 
a single large unit. Tlie actual jnocbanism 
for controlling the speed can be either a 
sci-ic? rheostat of appropriate resistance 
and wattage or a Yariac. 

An easier solution to your problem 
might lie in the use of a universal a.c-d.e. 
motor. Again yon can cither use a rhocstat 
or Variae as the agent for controlling the 
spt.'cd. Witli either type of motor, it is a 
good idea to b3'pft3s each brush tn ground 
iTi order to Tninimize bash interference. 

Distortion and Volume Controls 

Q. My po\cer amplifier is beliaving in 
a moni pee)diaT "iAanner. When the volume 
control i^- turned up fnU, the has& respon.<ie 
is )ior-nial, hut as the setting of the control 
is redvcedf the boss falls off sharply. This 
i.'i yiot a result of the Fletcher-J\funsen 
effect, for, (IS I advance the gain of pre- 
amplifier at the '^ame iime thai J decrcadG 
that of the pomer amplifier^ the bass still 
(■ontinne^ to fall off. Enclosed i^* a sche- 
ma fie of the injjut circuit of the power 
amplifier, (Fig, 1), -perhaps it loill help 




you to determine tohat is wrong, James P. 
Qooley, Oak Lawn. Jl. I. 

A. Notice that in the input circuit of 
your amplifier the volume covitrol is con- 
nc;ited as a rheostat. This circuit ea.n per- 
form the function of reducing the gain of 



the aniplitier, bnt. as you liave sccn^ the 
bass will be attenuated in greater amount 
than the remainder of the signal as the 
gain is lowered. 

To explain why this circuit causes this 
behavior, let ns assume that the reactance 
of the coupling capacitor is 0.5 megohni 
at SO cps, and that the resistance value of 
the potentiometer when fully open is also 
0.5 megohm. At 30 cps^ half the voltage 
developed by the prcamplilier will be lost 
a cross the c o up ling cap aci to r ^ whi le th e 
remaining half is available for application 
to the grid of the input tube of tlie power 
amplifier, fjct iii; ass^ume that the gain has 
been reduced, and the resistance of the 
control is now 0.25 megohnu Of course the 
over gain of the amplifier has been reduced 
G db, but our 30-cps tone has been de- 
creased by an even greater amount. The 
reactance of the capacitor is still 0.5 mcg- 
ohnij but the resistance of the pot has been 
reduced so now only the voltage pro- 
duced by the preamplifier is available to 
the power jnnpliiier. This eft'cct will become 
more and more severe as the resistance of 
til e po t e n ti am e t e r d ecr c a se s . }i at is 
needed is a control circuit which maintains 
a con.stant reactance, but still allows the 
grid to pick off as much signal as is needed, 
by means of voltage divider action. Figure 




^- 3-If>0 Neu-hirh Ave., BrooUyn 3, N. Y. 



Fia. 2 

2 shows how this same 0,5-meg. control can 
be wired to accomplish this. Note that tho 
coupling capacitor is connected througli the 
full resistance of Ih^ pot to ground. The 
slider has no effect upon the reactance 
presented to the coupling capacitor, since 
the grid to ^Yhich it is attached draws no 
current and is therefore of infinite resist- 
ance. 

Speakers and Infinite Baffles 

Q. li'e are consid-cring Uie in.<ttallaiion 
of an infinite baffle in a wall. Free cone 
resonance and efjlciency are doubtless to he 
selected with some discretion in this regard. 
We understand that some of tlie bent 
spea)cers for this use are in the relatix^ely 
inefftcient class. Kov) is better bass defini- 
tion attributed to low efficiency f What 
bearing has the flnx density upon ejficicncy.^ 
JV}iat cone resonance will be best for ^nost 
realii^iic reproduction in the home? h. B. 
Osborn, Newbwrghj Indiana. 

A. Efliciency is governed by tlie flux 
density and eompliaiLce> The less the com- 
pliance and the greater the flux density^ 
the greater tlie efiiciency of the speaker. 
Rceause the back wave is lost with infinite 
baffieSj the cone must be free to travel a 
great distance to n^ake up for thia loss. 



^C^^ROBINS 

INDUSTRrES CORP. 
FLUSHING S4 - NEW YORK 



AUDIO • NOVEMBER. 1958 



British Industries Corporation Stereo Demonstrations 

at high fidelity shows throughout the country . . . 



y.fbe records were played on a 




WORLD'S FINEST RECORD CHANGER 




Model ncm M 

chmg&r reproduces stereo music precisely as ra» 
corded, without Introducmg any disturbing or dis- 
torting factors such as rumbie or wow* in fact, the 
Garrard ciianger performs better tiian most so cailed 
"professjonar* turntabies, because Ifiis cfiangir fs 
actuaiiy a superb turntabie combined witb a scien^ 
tificBiiy engineered aiuminum tone arm which traci<s 
at the correct stylus pressure withoul urtdesrrabte 
resonances, Vou have the added convenience of not 
only being abie to play records simply by hand, but 
also jktackedr with the assurance th^t they are being 
handled automaticaMy more geritly than by any 
human hand. This is true on a Garrard changer and 
at a price much iower than you may have b^n led 
expect. When considering the ciaims of changers 
"specificaiiy designed for stereo", or turntables "to 
play stereo properly", it is well to remember that for 
years Garrard changers have had all the qualities 
necessary for this type of sensitive reproduction. Wow 
more than ever be/ore, it is essential to 
insist on a Garrard changer, and ac* 
cept no substitute. If yoi* want the 
finest St^r^ or. of course, 
Monaural reproduction. 



The Garr^rcl irna 
incluctes changersi manual 
playdr£ and IroinscrrpllDn lun^tablftSj 
ilm rTHJdi>i$; $32. 5 D to $89.00, 




9 The new stereo ampiiiierandpraampiifierwereusedto con trol 

the sound. Leak professional quality ampliOers are uniqire because 

thuy keep distortion down to a trivial one tenth of one percent (0. 1%) 
at fu(! rated pov^er.. Jh(& lowest figure ever achieved! Thts e?splains 
why the Leak ster^ sound you heard was so natural, and 
why you could have enjoyed it lor hours without fatigue. 
Low distortion is the key to quality stereo reproduction. Invest wisely. 
It is important to remember that the amplifier and preamplifier 
are the very heart of your stereo sysfem. 

T!ie Lvak IMii' Includes two sierdo ,i:niplinfifs ,iirtd a iti^mo pmaiu^Uflet 

p\v% a CQmp[et€ group of moeiiiufa] power airtpUHan ana preampllfiQm 







A pair of "^^^i^ super- 8*s 
were the alternate speaker system. You may have wonde^^ed how 

such splendid sound could come from so small a speaker enctosure 
The answer lies m patented R-J design principles, which mean 
that no other small enclosure can match the RJ In performance. 
Siereo does create some rtew problems in room arrangement which 
are eastly solved with versatile R-J enclosures. 



tf . You heard ihe'WKarfeJaFc 

SfB/3 sand-tilled speaker systems,,. one '^Custom'' 
and one "Deluxe "...both models identical in speakers 
and sound but in different encfosures. This Js an 

entirely nev/ development in three-speaker systems 
by England's G. A. Briggs. You may have noticed how the 
absence of resonance and the c lea ri, spacious 
sound, heightened the stereo effect, 

rho^ Wharf odate line Included full range, t>t^i% and treble speakers: two 
utid threw-way speaker systems and speaker ^nclasures. 





The R-J rtne Includes S enclosures., .shell end Hoor mod el j. 



We have prepared a series of Comparator Gurdes covering the various SIC product 
lines. \f you have not already obtained them at the show, we will be happy le send 
Ihem to you. Please write. specJfymg the BIG products whfcb interest you. Dept. AS-' 

BRITISH INDUSTRIES CORPORATION, Port Washington, N, Y 



COMING 



To Your City . . . 



HIGH FIDELITY mMm^m SHOWS 



SEE and HEAR the latest in STEREO-HIGH FIDELITY 
from leading high fidelity manufacturers ... 



Don't miss these public showings 
of Hi-Fi Equipment . . . from 
the most ecouomioal units for the 
budget-minded to spectacular 
home music theatres . . . com- 
pare and enjoy them all. 

•Complete Hi-Fi Systems and 
Components. 



•Amplifiers — Pre- Amplifiers — 
FM-AM Tuners — Turntables 
and Record Changers — Phono 
Cartridges — Microphones — 
Music Control Centers — 
Speakers. 

•Speaker Enclosures and Equip- 
ment Cabinets — Fimshed and 
Affiembled or Do-It-Yourself 

-Kits. 



Since low compliance aud Mgh dux deix^ty 
both, hinder cone travel^ speakers having 
these characteriatica will not work weU in 
an inflnite baffle. If the cone is too com- 
pliant for the amount of rear loading npon 
it^ the epeaker may be damaged. !B'or thia 
reason^ I like to M&e a speaker with rather 
liigh compliance and high flux denaity. The 
finx density limits cone travel after the 
cone iB in high-amplitnde motion and it 
thereby prevents possible damage during 
power peaks. Poor eomplianee is a con* 
fftant restraining force and should be 
avoided. Unless your baffle is specially de- 
signed, I don't recommend a speaker hav- 
ing a very high compliance. You will have 
lota of intermodulation distortion at beat^ 
and yon can probably damage the speaker 
mechanism. 

Since an infinite baMe texids to raJse the 
resonant frequency of the speaker cone^ it 
ifl adviflablfl to use- a speaker whose reso- 
nance point is aa low as possible. As the 
compliance increases, resonance is auto- 
matically lowered. If the infinite baffle is 
located in a small room^ it is nzmeeesaary 
to have a speaker with a resonant freqnen(sy 
much below 30 cps, since the volume of air 
contained in the room is not suMcient to 
reproduce frequencies much below 35 cpa. 
A speaker's 30-cps resonance may be raised 
easily to 35 cpa or higher, depending Txpon 
the aiie of the apace behind the cone. 

Interference from TV receivers 

WT%&n I iun^ Tihy receiver through 
the AM handj I find it covered wiith a 
series of whistles whose pitch varies ao- 
cording to the station to whioh I am listerir 
i/ng. Sines this phenomenon oocurs toith 
many other rsoei^srs in the apartment 
hoiLSBf I dont thinh it is heeontse of any 
possible misadjtistment of my whistle JUter, 
The only time the iehistlea do not appear 
is early in the m>oming. When my TV set 
or someone else's, is turned oti, the whistU 
reappears. What is causing this, and what 
can I do ab&ut itf Woodrow C, Doehletj 
Pottstownj Fa, 

A. This seriee of whistles is the result 
of beats between broadcast stations and 
harmonics of the horizontal oscillator of 
the offending TV receiver. Since the apace 
between harmonics is small (the frequency 
of the horizontal oscillator being 15,750 
cps), they ean beat with any station. 

There are two ways by which the har- 
monica can enter your receiver. The first 
of theae ia by direct radiation from the TV 
aet, and the harmonica of the oscillator are 
picked directly by the receiver's antenna. 
This effect ean sometimes be minimised by 
placing your antenna high enough so that 
it will be out of the radiation field. (Some 
receivers have been known to radiate 
several hundred feet, in which case you can- 
not erect an antenna high enough,) This 
can alao result in the strength of the de- 
sired broadcast stations* being great 
enough to override the whistles. The 
antenna should be fed by coaxial cable, so 
that no TV set radiation will be picked up 
by the lead-in. 

The second and less unlikely 'means of 
entry of theae undesdred signals is through 
the power lines. This may be overcome by 
inserting an r.f . choke in each aide of the 
line feeding your tuner, and bypassing all 
choke leads to ground with good-quality 
mica capaoitora, je 
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THREE FULL DAYS OF CONTINUOUS DEMONSTRATIONS 
FROM 1 P.M. TO 10 P.M. FOR EACH SHOW 



Rigo Fall Shows 1958 



Nov 7, 8, 9 
Nov. 21, 22, 23 



January 16, 17, 18 
March 6, 7, 8 
March 20, 21, 22 
April 3, 4, 5 
April 10, 11, 12 



Omaha 
Seattle 

19S9 

Minneapolis 

Denver 

Baltimore 

Pittsburgh 

Buffalo 



Paxton 

New Washington 

Leamington 
Cosmopolitan 
Lord Baltimore Hotel 
Penn-Sheraton Hotel 
Statier Hotel 



ADMISSION 75<^ 



RIGO Enterprises Inc 



500 N. Dearborn, Chicago 10, ML 



www.americanradiohistorv.conn 



For ultimate quality in audio amplification 



Tung-Sol audio tubes now twin-packed 
in matclied pairs by the manufacturer 



Now you can come as close to fault- 
less sound reproduction as the design 
and circuitry of your hi-fi equipment 
will permit. Tung-Sol 5881 and 6550 
beam-power amplifier tubes are fac- 
tory-matched to very tight perform- 
ance limits and twin-packed to help 
you achieve lowest distortion levels at 
all volume levels. 

Use of Tung-Sol 5881 and 6550 tubes 
has long been associated with ampli- 



fiers of the very finest design. These 
tubes have always been produced to 
closest possible tolerances with cath- 
ode current ranges held to an absolute 
minimum. 

Now, in twin-packed pairs^ they as- 
sure the hi-fi enthusiast and the com- 
mercial sound engineer of replacement 
tubes that will provide new standards 
of performance— a feature of special 
importance with the newest amplifiers 



and loudspeakers, particularly binau- 
ral sound equipment. 

Service dealers will find the use of 
these tubes for replacement a source 
of profitable customer appreciation. 
Tung-Sol Electric Inc., Newark 4,N. J. 



® TUNG-SOL 





For service in. 
amplifiers of up to 
50 watts. 



For service in 
amplifiers and 
commercial audio 
equipment of up 
to 100 watts. 
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THANKS, STEREOPHILES 

FORMAKINGPOSSIBLETHIS 

NEW LOW PRICE! 




STEREOTWIN 200 

the stereo cartridge 

by the makers of 
MIRACORD XS-200 

NOW *44" fo'nmrly $59.50 
audiopiiUc net 

Because you discovered that Stzheo- 
TwiN 200 helped you achieve stereo 
sound like none yon ever heard before 
. . . you bought this perfect cartridge 
in great numbers' So many, in fact, 
that production savings now permit us 
to reduce the price to a low, low $44.50. 
If you've been holding off on convert- 
ing to stereo, now is the time! And, 
Stereotwin 13 perfect for monaural. 

SpecifjCations: Varinblc icluctancc criv- 
tridffe • .7 mil dirimoYid styliii • tran- 
sient response within 2 t\b from 20 to 
20.000 CPS. • no naaffuolie uull ■ Instant 
stylus i"ep[acenncnt ♦ fits all utivnda^'d tone 
nrms ■ oliminatea hum i)rob!cm 




The Turntable That Changes Records 

MIRACORD XS-200 

No other record-player has all these 
features: Plays stereo a nil monaural 

• heavyweight, prof cssional- type 
turntable • push-button controlled • 
Magic Wand spindle • automatic man- 
ual player • automatic record changer 

* intermixes 10" and 12" • plays all 4 
speeds • free tone arm • 4 polo motor 

(ludiovhUc net 

^FATi AHE-^D") the FIXEST BY FAR 
AvaiLable at selficted dealers. 

For Free ca.talo</iic, ptcaAff irritc Dept. A 

AUDIOCERSH CORR . 

514 Broatfway, New York 12. N.Y. 
WORTH 6-oaoo 



LETTERS 




Reply lo the Editor 

Sm: 

\Vc u'onld }>eg to differ with some aspects 
of your October Editor's Eevievt, 

WHAT rM has been, since September 
l2Mu s tor cocas ting via the Crosby tompat- 
ilile multiplex system between the K^urs oi: 
4-5 and 7-8 p.m. daily. 

We chosG the Crosby ay stem for .a variety 
of reasons — the two most importaiit wore 
tlic fact that if offered a fully compatible 
a j gnu I (A plus 33) to the listener with a 
single i'M set only, Olid that if oO'ered 
iO'kc resjjonse on both the main and the 
subcavrier channels. It was. we lelt^ tlie 
only deviee available consistent with the 
obligation a high-fidelity hroadcusting sta- 
tion owed its listeners. If we were to broad- 
catii via any device which offers loss fidelity 
than that which itself is capable of, 
this would not. we fecl^ be serving the 
p\iMie interest, necessity, and convenience 
to the best of onr ability. If we were to 
compiomise with lesser fidelity we would 
not need Prc(|uencv ^[odnl3ltion it^^clf at 
all. If a hifjher fidelity svstein is evolved. 
WBAI will he the first to\ise it. 

The growing public interest in high 
fidelity and stereo imposes an obligation 
upon the broadcaster which we feel heavily. 
As our audience j^rows it is even more 
contingent upon ns to provide it with the 
beat that is teehnologieally feasibK^. Lose? 
than tlie best which is available is emphati- 
cally NOT good enough. To take the atti- 
tude, as has been several times expre.ssed 
recently, that less than that which we are 
Majvible of will satisfy the public is, we 
t'ee.j an evasion of responsibility ani duty. 
The public can and docs loiow the differ- 
ence between full fulelity (witli its 
delicate hannonie-s and overtones) and les^s. 
Tf it did not, it would not be investing 
ever-increasing auiounts of money in c'juip- 
ment for high fidelity disc and tape a)id 
broadcast reproduction and reception. 

The editorial we refer fco also says "the 
presence of wide-band nuiltiplex arlapter.s 
in the hand? of the pnblie would certainly 
lower the value of the background innsie 
services, even though 'i>irating' of the pro- 
grains i? illegaL There are always some 
who risk the illegality for the sake of a 
few dollars." 

We <;u.bmit that tliis charge of piracy, 
raised by eertain broadea^ters in t"ic tirst 
place, is in effect a large red herriiig. So 
eljarging the publici, at this Atage of the 
art of multiplex's developmont, is ecpiiva 
lent to saying that a num may, someday, 
conspire to commit a erinie. \Ve contend 
that any such judgment should be made 
after the fact and not before. It is our 
fcoang that one does not ac<juse the public 
before the act has been committed. Cer- 
tainly, if nothing else, such accusation riius 
directly counter to the old Amcrici^n tra- 
dition that the accused i« innocent until 
pro-Vfni guilty. It is ]>ossible that^ some day, 
sou:oonc may curnniit the crime we refer 
to, imt this is primarily a police problem, 
TiOt a communications one, and to raise it 
in this particular C(>7itextj as an ex^cuse for 
not providin<>[ the p\iblie wilh the best to 
which it is entitled, is raining a faLse issue 
indeed. 

We do licit, actually , intend to rjnarrel 
with th<^ broadcaster who wishes to utili/.e 
moro than one multiplex channel (at less 
than in kc) as an aid to supplcuu/nting (he 
income his station can provide. U'c oiily 
rcflueM Uuii he doeti not aiiempi tn pror-i<If^ 
the inthUe with i^.s.s than I hi} hr-d that Cfm 



hr. done — and call it ^'as pood" — in an ot- 
icinpt to Ofu^h in on the puhlic's intere.<<t in 
tifere.o phonic broadaasiing. Better than 7Vj- 
ke response is teehnologieally feasible, and 
a\a]hible. I-et us not confuse motives at 
thij; stage in the development of the art 
of high fidelity broadcasting. 

Less than the best the broadcaster can 
juovide to his audience cannot be "'as good** 
as the V>est. It is our intention to do any- 
thing we can to further Xho. growth of higli- 
fidelity broadcasting, utilizing the bej;t 
means available^ as a measure of our re- 
sponsibility to the public*B interest, neces- 
sity, and convenience. 

Bii^RT Co\^T.AN', General ^fanager. 

Radio Station WRAI. 

2 E. 61st St., 

New York 21, N\ 

Sir: 

Your Ofttober editorial indicates that you 
favor a s}'s lem of Tlsl multiplex stereo 
which allows for a channel of background 
ninsie or other poi^it-to-iloint service in- 
i*tead of the single-ch.innel wide-band sys- 
tem which I propose, but I am convinced 
that you formed your opinion with a lack 
of engineering data. I hiive accumulated 
a large amount of data which I intend to 
j>ublish in detail^ but I would like to give 
a brief resume of it in the hopes that it 
will provide clarification of some of the 
points in your editorial. 

Your first point is a fear of ''piracy" of 
background muaic. I would like to point 
out that the wide-band type of stereo adap- 
tcr is not a proper receiver for this back- 
ground music. 1 The transmission of this 
music utilizes a technique of "muting'" be- 
tween musical numbers such that the stereo 
listener receives an extremely uncomfort- 
able blafit of noise approximately db 
louder than the music during the muting 
period. The restaurant subscribing to the 
service i.s equipped with a apecial receiver 
whicli automatically mutes out this blast 
of noise. Practically all of the background 
music stations use this tcchuupie. If they 
do not, commercial equipment tor doing so 
is a vii liable to them. 

From an engineering standpoint, it ap- 
pears possiblCj at leas: on paper, to design 
a system which will allow a background 
7nusie isubearricr, but there are sacrifices 
AS'hich I feel your editorial passed over too 
lightly. The most important first eonsader- 
ation is that of the power loss of the sta- 
tion considered as a stereo broadcasting 
station. The stereo transmission is com- 
pletely dependent on the transmission ofti- 
cicney of the subcarrier. Tlie inherent 
transmission cHiciency of any sulicarrior 
n\aduiatio>i system is always ]inorer than 
that of the main chunncl. Tliis is especially 
true in the ease of frequency morlulation 
which hap a triangular noise spectrum such 
that the received noise rises in direct pro 
portion to the modulating frequency so that 
a high modulating fretjuency in the sub- 
carrier region is in a high level of noise. 
Por the standards I have proposed, namely 
a 25-kc deviation applied to a oO kc sub- 
carrier applied at ;>0 per cent modulation, 
the diiVerencc in sigral-to-noisc ratio he- 
twc(^n the main channel and the subcnrricr 
channel in api>roxiinately 12 db. This tigurc 
{Coniinned on page 70) 



3 Multiplex adapteyf>' can Z><" mndc thai d'j 
Hilene/-. upon ahse^fice of earriei\ Ui f^r hack 
to Mi\ Da))'i< article bi the Aiigu.<il i.'iJiue. 
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MONAURAL-STEREO PREAMPLIFIER 

KIT (Two Channel Mixer) 

MODEL SP-2 (stereo) $56.95 Shpg. Wt. 15 lbs. 
MODELSP-1 (monaural) $37.95 Shpg.Wi, 13 lbs. 
MODEL (converts SP-1 to SP-2) $21,95 

ShpQ. Wi 5 (bs. 

Special "building block*' design allows you to 
purchase instrument in monaural version and add 
stereo or second channel later if desired. The SP- 1 
monaural prOHmplificr features six separate inputs 
with 4 input level controls. A function selector 
switch on the SP-2 provides two channel mixing. 
A 20' remote balance control is provided. 




PROFESSIONAL STEREO-MONAURAL 
AM^FM TUNER KJT 
MODEL PT-1 ^89^® 

The lO-tube FM circuit features AFC (automatic 
frequency control) as well ns AGC An accurate 
tuning ^eter operates on both AM and FM ^ hi[c 
d 3-posiiion switch selects meter functions without 
disturbing stereo or monaural listening. Individ- 
ual flywheiil tuning on both AM and FM, FM 
sensitivity is three microvolts for 30 db of quieting. 
The 3-tube FM front end is prewired and pre- 
aligneti, and the entire AM circuit is on one printed 
circuit board for ease of construction. Shpg. Wi. 
20 lbs. 



STEREO EQUIPMENT CABINET KIT 

MODEL SE-1 (center unit) ^I^OSS 

Shon. Wt. 162 Ibi. -M-w 

MODEL SC-1 (speaker enclosure) *^Q9B 

Shon. VJ\. ib3. eacn 

Superbly designed cabinetry to house your complete stereo system. 
Delivered with pre-ciit panels to fit Hcathkit AM-FM tuner (PT-l), 
stereo preamplifier (SP-1 & 2) and record changer (RP-3). Blank 
panels also supplied to cut out for any other equipment you may now 
own. Adequate space also provided for tape deck, speakers, record 
storage and amplifiers. Speaker wings wjtl hold Hcathkit SS-2 or 
other speaker units ot similar size. Available in unfinished birch or 
mahogany plywood. 



World's largest manufacturer of 
electronic instruments in kit form 

HEATH COMPANY 

Benton Harbor, 25, Michigan 




HIGH FIDELITY 
RECORD CHANGER KIT 
MODEL RP-3 *64®^ 

Turntable quality with fully automatic 
features! A unique "turntable pause" allows 
rOi:ord to fall gently into place while turntable is stopped. The toue 
arm engages the motionless record, and a friction cTutch assures 
smooth start. Automatic speed selector plays mixed 33H and 45 
RPM records regardless of sequence. Four speeds available: 16, 33 J^. 
45 and 78 RPM. Changer complete with GE-VR-ll cartridge with 
diamond LP and sapphire 78 stylus, changer base» stylus pressure 
gauge and -15 RPM spindle. Shpg. Wt. 19 lbs. 



* EXTRA PERFORMANCE" 55 
WATT HI-FI AMPLIFIER KIT 

A real work horse packed with top quality 
features, this hi-fi amplifier represents a 
remarkable value at less than a dollar per 
watt. Full audio output at maximum 
damping is a true 55 watts from 20 CPS 
to 20 kc with less than 2% total harmonic 
distortion throughout the entire range. 
Featuring famous "bas-bai" circuit, push- 
pull EL34 tubes and new modern styling. 
Shpg. Wt. 28 lbs. 




MODEL W7-M $54-^' 
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■ BOOKSHELF" 12 WATT AMPLIFIER Kit 
MODEL EA-2 *28®^ 

There arc many reasons wliy ihis atiraciivc amplifier is such a ire- 
mcndou5 doll:vr value. You get rich, full ranj^c, high TtdcltLy sound 
Tcproduction wiih low distortion and noise . , . pkisi "ii^odcni styltng'\ 
The many fetiturcs include full range frequency rcjiponsc 20 to 20.000 
CPS ±1 db with less than {'>{■ distord'oji over tltjs lanue at Ail] 12 
watt output— its own built-in preamplifier v\ith provision for three 
separate inputs, mag phono, crystiil phono, and ttmcr—RlAA equal- 
ization — separate bass and treble tone controls— spcciiil hum control 
and it s casy-to-bLuld. Complete instrtictions and pictorial diagrams 
show where every part goes. Cabinet shell has sn^ooth leather texture 
in black with inlaid gold design, Sl^pg, Wt, 15 lbs. 




HIGH FIDELITY AM TUNER KIT 

MODEL BC-1A $26®^ 

Designed especially for high fidelity applications 
this AM tuner will give you reception close to 
FM. A special detector is incorporated and the 
IF circuits are "'broadbanded" Tor low signal 
distortion. Sensitivity and selectivity arc excellent 
and quiet performance is assured by a hijjh 
signat-to-noise ratio. All tunabJe components 
are prealigned before sitipincnt. Your "best buy" 
in an AM tuner. Shpj^. Wt. 9 lbs. 




HIGH FIDELITY FM TUNER KIT 
MODEL FM-3A *26®^ ' 

For noise and sialic- free sound reception, this FM 
tuner is your leasl expensive source of high fi- 
deliiy materiaL Efficjeni circuit design features 
stabiliz:ed oscillator circuit and broadband IP 
circtiits for full fidelity with high scrtsitivily. All 
tunable components arc prealigned before ship- 
nient. tid^c-iilumTnated slide rule dial. Covers 
coniplciG FM band from 88 to JOS nic. Shpg. 
Wt, 8 lbs. 



''MASTER CONTROL*' PREAMPLIFIER KIT 
MODEL WA-P2 *19?S 

All the coiitrDls you need to master a complete high fidelity system 
are incorporaied in this versatile iRStrumenU Features 5 svviteh- 
selected inputs each with level control. Provides tape recorder and 
cathode* follower outputs^ Full frequency response is obtained within 
± iVi db from 15 to 55,000 CPS and will do full justice to the finest 
available program sources. Equalisation is provided for LP, RJAA, 
AES, and early 78 records. Shpg- Wt. 7 lbs. — — 




MODEL TE-1 *399S 

Sl-^pn, '.VI. 10 lbs. l.T:iCi(- P'^camolHier Only! 



HIGH FIDELITY TAPE 
RECORDER KIT 
MODEL TR-1A SQQ^S 

Includes Ooe deck nssombly pro. 
jmplificr and ^oll d1 lapo. 

The model TR-IA provides moiiEiLiral record/playbiick with fast 
forward and rewind functions. 71/^ and 3^^ IPS tape speeds are 
selected by chnngine bell drive. Flutter and wow arc held to less than 
035%. Frequency response at 7i/i IPS ±2.0 db 50-10.000 CPS, :it 
3V4 IPS ±2.0 db 50-6.500 CPS. The niodef TE-I record/playback 
tape preamplifier, supplied witl^ the mechanical assembly, provides 
NARTB playback equalization. A two-position selector switch pro- 
vides for [uikc or line input. Separate record [ind playback gain 
controls. Cathode follower output. Complete instructions provided 
for easy assembly. Signal-to-noisc ratio is better than 45 db below 
normal recording level with loss than I'/f total harmonic distortion. 
(Tape mechanism not sold separately). Shpg. Wt. 24 lbs. 



"UNIVERSAL-* 12 WATT 
AMPLIFIER KIT 
MODEL UA*1 $21®^ 

Ideal for stereo or monaural applications, this 
12-watl power package features less thaiv 2% 
total harmonic distortion thtoughout the entire 
audio range (20 to 20.000 CPS) at full 12-watt 
output- Use with prcanipliiier models WA-P2 
or SP-l &. 2. Taps for 4, S and I 6 ohm speakers. 
Shpg. Wt. n lbs. 




YOU'RE NEVER OUT OF DATE 
WITH HEATHKITS 

Heaihkit bf-fi systems are designed for maxfmum ffext- 
bmty. Sfmpls conversion from bash to compiex systenrs 
or from monauraf to Stereo is eastty accomplished by 
adding to already existing units. Heaihkit engineering 
skill is your guarantee against obsolescence. Expand 
your hl-fl as your budget permits , , . and, If you l/ke, 
spread (he payments over easy monthly InstBllrnepts 
With the Heath Time Payment Plan. 
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CONTEMPORARY 

Model Ce-1B Birch 
Model CE'TM Mahogany 
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• No Woodworkirig Experience 
Required For Construciior^. 

• Alf Parts Precut A PredriJIed 
For Ease of Assembly. 

• Maximum OveralJ Dimensions; 
18^' W. X 24" H. x35^" D. 



r 
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TRADITIONAL 

Model CE-IT Mahogany 



CHAIRSIDE ENCLOSURE KIT 

MODEL CE-1 $4305 ^^^^ 

Control your complete home Jii-fi system righi from 
your easy chair with this handsome chairsidc en- 
closure in either traditional or contemporary mod- 
els. It is designed to house the Herithkit AM And 
FM tuners (BC-lA and FM-3A) and the WA-P2 
preamplifier, along with the RP-3 or majority of 
record changers which wilt fit in the space provided. 
Well vcntiUued space is provided in the rear of the 
cnclouire for any of the Heath kit amplifiers de- 
signee to operate with the WA-P2. The till-out 
shelf can be Installed on cither right or left side as 
desired during the construction, and the lift-top 
lid in front ciin also be reversed. All pans arc prc- 
cui and prcdrillcd for easy assembly. The con- 
temporary cabinet is available in either mahogany 
or birch, and the traditional cabinet is available in 
mahogany suitable for the finish of your choice> 
All hardware supplied. Shpg. Wt. 46 lbs. 



IT'S EASY , . , IT'S FUN 
AND YOU SAVE UP TO % 
WITH DO-IT-YOURSELF HEATHKITS 

Putting together your own Healhkit can be one of the most 
exciting hobbies you ever enjoyed. Simple step-by -step in- 
structions and large pictorial diagrams show you where 
every part goes. You can' I possibly go wrong. No previous 
electronic or kit building experience is required. You'll 
I earn a lot about your equipment as you build it, and, of 
course, you will experience the pride and satis faclion of 
having done it yourself 
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DIAMOND STYLUS HUFI 
PICKUP CARTRIDGE 

MODEL MF-1 *26®® 

eplace your present pickup with the MF-1 
enjoy the fullest fidelity your libjftry of 
has to offer, Designed to Heath specifics- 
s to offer you one of the finest cartridges 
liable today. Nominally flat response from 
0 to 20,000 CPS. Shpg, Wt. I lb. 



"RANGE EXTENDING" HI-FI 
SPEAKER SYSTEM KIT 

The SS-IB employs a 15" woofer and super 
tweeter to cxtcrd overall response of basic 
SS-2 speaker from 35 to 16.000 CPS ±5 db. 
Crossover circuit is bxiUi in> Impedance is Ifi 
ohms, power rating 35 watts. Constructed of 
y^" veneer-surf aecd plywood suitable for light 
or dark finish. Shpg. Wi. 80 lbs. 




MODEL SS-1B 



SEND FOR FREE CATALOG 



Describing over 100 easy-to-bulld 
kits In h\-\\, test, marine and ham 
radio fields. Also contains com- 
plete specifications and sche- 
matics. 



"BASIC RANGE" HI-FI SPEAKER SYSTEM KIT 

The modest cost of this bfisic speaker sys- 
tem makes it a spectacular buy for any 
hi-fi cnthusi:isi. Uses an 8" mid-range 
woofer and a compression- type tweeter to 
cover [he frequency range of 50 (o 12^000 
CPS, Crossover circuit is built 
in wUh balance control. Im- 
pedance is 16 ohms. Power rat- 
ing 25 watts. Tweeter horn ro- 
tates so that the speaker ^ay 
be ttscd (n either an upright or 
horizontal position. Cabinet is 
made of vcnecr-surfaced fur- 
niture-grade plywood suitable 
for 1 i ght or dark finish . All wood 
pans are precut and prcd rilled 
for easy assembly. Shpg. Wi. 
26 lbs. 




MODEL SS-2 *3995 
Legs: No. 91-26 Shpg. Wt. 3 lb. $4.95 



LEGATO HhFI SPEAKER SYSTEM KIT 
MODEL HH-1 ^299®^ 

The startling realism of sound repro- 
duction by the Legato is achieved 
through the use of two 15" Alice 
Lansing low frequency drivers and a 
specially designed exponential horn 
with high frequency driver. The special 
crossover network is built In. Covers 
25 to 20,000 CPS within ± 5 db. Power 
rating 50 watts. Cabinet is constructed 
of Yd" vcnecr-surfaced plywood in 
either African mahogany or white 
birch suitable for the finish of your 
choice. All pans arc precut and prc- 
drillcd for easy assembly. Shpg. Wt. 
195 lbs. 
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HEATH 



''^^'it-yourseif" 
electron fcs 



COMPANY ' BENTON HARBOR 25, MICH. 



a Subsidiary of Daystrom, Inc. 

—J 

□ Please send the Free Heathkit ca:aloo. 



Enclosed (ind s 

PicaSO Cf^Cl03C D05lDr?O 

for t^■y^(cc■.\ pa»(— ckd'css 
urdcrs ore Sliicpcd de- 
livery ChoruC:; coHcc!- 
All prices f .O.E. Benlon 
Horaor, Mich. A^0% do- 
r»f)Sil if. ^<5nu)rcd dm all 

C.O.D. orders, prices 
Suajcc! (o cnancjf^ ivi[h- 
oul noUcc, 



city & Slate 
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STEREO SALAD 

MY INTKKSE PKEOCCUPATION ^V:tll StevcO 
listening, inevitable dnring these Ijist 
months, haa played hob with more 
than plain mono listenmg though I hftvo 
heaps of perfectly good non-stereo discs 
fcliat I somehow can't ever seem to get 
around to. Hi-fi equipment^ including that 
for stereo^ has tad to wait and wait^ Avhile 
basic ear-matters of evaluation have slowly 
sorted theuiselves out in prolonged and re- 
peated study^ as deaeribed in previous 
issues. For how can one evaluate stereo 
equipDientj if one isn't too sure just what 
stereo is and meansj in fundamental listeji- 
iug terms? 

ThnSj thoug)i I'm still feeling an urge to 
make everything tentative, rni now getting 
to the point where I dare mention equip - 
mentj and be honest. I still aui not elcar 
on many a point and, ideally^ would be 
glad to wait jl ye ar — tw o y ears — b e f o re 
making up my mind. By that time moat of 
the stuff will be obsolete^ so I'm stuck with 
my opinions as of right now^ for better or 
worse. My apologies to the future, just in 
ease. 

KLH Six 

I've been using two sets of speakers for 
my stereo, one in the o^onntry and one in 
the city. Though I had intended to inter- 
compare the two sets in both locations^ 
logistic problems haven't allowed it. Tm 
not too sure it matters. (I feel the same 
way about stereo disc« versus their mono 
equivalents — the comparison really doesn't 
prove much other than that both were 
0 b V ions ly ni a de at the s ame rec o r ( li ng 
.session and, superfiei^Uy^ sound \'ery much 
the same' ) 

In the country I've had a matched pair 
of KLII Model Six speakers, the lower- 
priced full -range model in this relatively 
expensive line of acoustic suspension sys- 
tems. I must say at once that I was sold 
quickly on the KLH sound and have not 
been uiiHold one little hit aini^e, though T 
am aware of the virtues and limitation.s of 
the breed, in absolute terms. To give due 
credit to the earlier and original acoustic 
suspension. I tried out a siugle KLH Six 
first of all as an AB with the AE-1, and 
was really amazed at ho^v very much alike 
their sound was, in the ovcr-rtlh 

That merits a moment's thought. All 
good speakers today are claimed hi-fi, and 
all speaker atco ints imply that this me;(M.^ 
a faithfulness to the input signal in literal 
termi;. But as we knoWj speakers in general 
remain vcmarkiibly individualistic, both 
from model to model and from company - 
sound to company-sonnd. noloratinn is ;i 
polite word for it; brilliance is another — 
p vesei I ce^ i m p a et are still fur th e v tc rm s 
that generally indicate what is literally a 
distortion of the true sound. These are not 
necessarily faulty sounds for the listeneVj 
since it's well known that many listeners 
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derive legitimate pleasure from some types 
of speaker coloration — there is, at least for 
tlin moment, an enhanced sense of realism 
and presence, a better musical illusion, a 
more eft'ective getting- over of the sound- 
sense. Tastes difier and change in these re- 
spec ts^ as dn speakers. It is obvious that we 
have not yet admitted the principle that 
ideally all .speaker sound should be alihe, 
i.e. non-distorted, nor its acid-te^it corollary, 
fcJiat if two speakers sound different, then 
one or both must be distorting the true 
signal. 

So — I am astonished, and also pleased, to 
find that the over-all, in-the-large. sound of 
the KLH and Aeouatie Research speakers 
is really much alike. This to me means 
exactly one thing: these speakers do not 
produce any majorj large color differences. 
(The main tonal difterenee in speakers is 
of course in middle and high Jiighs. Bass 
''coloration" is technically similar T sup- 
poscj but for the ear it is a very difTerent 
matter, and in musical listening far less 
crucial than treble color.) Other speakers, 
of other brands^ show among themselves — 
and even from model to model within one 
line — really ma;ior contrasts in color. Just 
A3 a few and see. 

Once this was established, I wc:nt on to 
find that in relatively lesser ways, tlic KLH 
and All speakers do of course differ. The 
AR 1^ at a higher price^ a lower etTieioicy^ 
gets a lower, fuller bass when 3'ou come to 
more specific detailed comparison. That is 
to bo expected. I can tell the difference 
quite definitely, via AB listening or oven 
after a good lapse of time. But musicalh', 
I tend to forget it quickly when my mind 
^vanders back to the music itself. 

AK-2, the lower -priced model, -is. KLH 
Six? AVell — -I tried them AB and am 
searching for words that ^vill get over the 
idea that, though they are somewhat dif- 
ferent iit jjonud^ they have similar values, 
not to be stated in black or white terms. 
The KLH Six, more expensive (it falls 
between Al\-1 and AK-2) is slightly bigger 
in size aud luis a f uDer sound ; I like its 
ulLra-smouLh treble raugc^ too; it Law more 
"presence" in that range^ and I'll not even 
guess as to whether that presence is in the 
technical sense more, or less "Hat." I 
really don't know. KLH also has a fuller 
bass sound, a rounder over-all effect. But, 
I quickly add^ the bass end for my ear 
seems less tight and sharp than 
though not objectionably so in aiiy way. 
(You see, if I say the bass booms, you'll 
think I'm condemning the thing. I( doesn't 
"boom," if by that word you infer an un- 
complimentary description. It has merely a 
plcasautlj-- full, round bass sound and, 
frankly, I don^t really eare whether it is 
absolutely 100 per cent Hat or not. What- 
ever ICLH has hcrc^ it i$ musically satisfac- 
tory to my ear.) 

The KLH pair makes a near-ideal aver- 
age home stereo set-up. I'll extend that 
quickly and say that any matched pair of 
acoustic suspension speakers makes a near- 



ideal set-up. Small, inconspicuous, easily 
movcdj nicely balanced in tone, blending 
together beautifully, without major aberra- 
tions in color in any part of the range^ 
these speakers, all of them, tend to maxi- 
uu/.e the effect of the music and minimize 
the presence of the stereo system itself, 
Don't use them if your interest is primarily 
in hi-fi outward stereo dramatics. Do use 
them if you want listen to the stereo 
content witli minimum interference from 
the machinery, maximum portability aud 
convenience. 

Eico 

Back to Eico again. A year or so ago I 
tallied about the interesting little Eleo 
speaker system with the flower-potj up- 
wards-aimed tweeter element j a praying the 
high range up at the ceiling from a small 
square-column box like a sawed-off grand- 
father clock. For stereo trial , I got hold of 
a pair of the current production models of 
these, since the idea of stereo with these 
unusual up ward- f ae: n g spe ak e rs seemed 
ijiteresting. 

You'll remember chat (aside from the 
hazards of spilling beer or cocktails or even, 
possibly, milk into the speaker) this unit 
showed interesting possibilities for dis- 
bursing the apparent sound-source in a 
small room — where the usual horizontal 
tweeter system doesn^t have much cliauce 
for good reflection. That was for mono 
sounds and the idea worked out welL Al- 
most any location of the economically small 
speaker — not even a foot square at the 
base — seemed to produce a very good sound 
in a small room. 

How about stereo? Well, my iindings arc 
somewhat different. First, let me say that 
these Eleo speakers, with the flower pot 
arrangement still in force (the middiigha 
variable but tlie high-highs fixed), are in 
present production rather on the brightly 
eolore<i side. Not too much for my some- 
what sensitive ear — I dislike highly colored 
highs, as you know. But I found that the 
Eicos were quick to show up any sort of 
distortion, scratch, hiss and the like, where 
the various acoustic suspension speakers 
with their more discreet cone.<; tend to 
n)inimize such things, if and when. 

On the other hand, when conditions were 
just right — and this took a long, long time 
— the Eico speakers did a brilliant job in 
the best sense of the word. Some stereo 
d isc s, I f 0 u nd , ca m e th ro ng] 1 with con- 
siderably more nmsical impact on Eieo 
than on my KLH country set-up. Otliers, 
however, tended to be shrill and squeaky, 
due to their own internal faults, somewhat 
touehily magnified, 

(You see how hard it is to say "best.^^ 
For some musical purposes the Eico pair 
did a better mu&iGal job on my stereo disc; 
for others, KLH came out ahead.) 

I found some very interesting things 
about stereo placement by means of these 
somewhat sensitive Eicos. I had a really 
poor stereo set-up in the city, I found out. 
In the original arrangement, the Eieos 
aq uea led at me rep ro achf ul ly , th e s ound 
was awful, and frankly I didn't know 
wliere to put the blame. (This was part of 
my early stereo agou\', already dcscrilied 
in previous issues.) It was partly Eico's 
fault. 

But when I found 'i, new and much better 
placing, the two Eicos suddenly began to 
sound ,]ust fine. AmazingI Kothing was 
changed but the speaker location — yet I 
now felt that the brilliance iu the high end 
^vliich had seemed to me insupportable in 
the old place was in most cases quite ae- 
ceptable and in some cases actually helpful. 

One major qualification I must present 
to you. Stereo sound projected straight up 
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the best buys are 



World-famous 
EICO advantages 
guarantee your complete satisfaction 



• Advanced engineering • Finest quality components 

• "Beginner Tested," easy step by step instructions 

• LIFETIME service & calibration guarantee 

• IN STOCK - Compare, then take home any EICO 
equipment— right '^oif the shelf"— from 1900 neighbor- 
hood EICO dealers. 




Monaural Integrated Amplifier^: 
50, 30, £0. and 12-Wau 
(use 2 for Stereo} 




\ 



Boekshfiif 
Sp&aker System 
HFSl 



Monaural Preampflfiers 
HF65 KF&l 
(stack 2 for Stereo} 



Spaaher Svslem HFS2 
36" H X W X WW 0 



NEW STEREOPHONIC EQUIPMENT 
1-IFB5: Stereo Dual Preamplifer a complete stereo 
control system in "lov/ silhouette" design adaptable to 
any type of installation. Selects, preamplifies, controls 
any stereo source— tape, discs, broadcasts. Superb vari- 
able aossover, feedback tone controls driven by feed* 
back ampliflBr pairs in each channel. Distortion borders 
on unmeasurabte even at high output levels. Separate 
lo-level input in each channel for mag. phono, tape head, 
mike. Separate hi-level inputs for AM & FM tuners & 
FM Muliipleif. One each auxiliary A & B input tn each 
charnel. Independent level, t)ass & treble controls in 
each channel may be operated together with built-in 
clutch. Switched-in loudness compensitor. Function 
Selector permits hearmg each stereo channel ir>dividu- 
afly, and reversing them; also use of unit for stereo or 
monaphonic play. Full-wave rectiffer tube power supply. 
5-12AX7yECC83. 1-6X4. Works With any 2 tiigh quality 
power amplifiers such as EICO. Hm, Hf22, KF30, HF35, 
Hf5D, HF60. Kit 539.95. Wired 564,95. includes cover. 
HF81: Stereo Dual Amplif ier-Pre^mpiifler selects, 
amplifies & controls any stereo source — tape, discs, 
broadcastS"& feeds it thru self-contained dual 14W am- 
plifiers to a pair of speakers. MonopMonicaHi^ 28 watts 
for "our speakers; complete stereo preamp. Ganged level 
controls, separate focus (balance) control, independent 
fuJI-range bass & treble controls for each channel. 
Identical WllJiamson-lype, push-pul[ EL84 power ampli- 
fiers, excellent output transformers. "Service ^elector" 
switch permits one preanip-contro! section to drive the 
inle-nal power amplifiers while other preamp-control 
section is left free to drive your existing external ampli- 
fier. Kit $69.95. Wired $109.95. IncL cover, 
MONAURAL PREAMPLIFIERS (stack 2 for Stereo) 
NEW HF65: superb new design. Inputs for tape head^ 
microphooe, mafi-phono cartridge & hi-level soirees, IM 
distortion tM% @ 2V out. Attractive "Idw silhouelle" 
desi-n. HFSSA Kit $29.95, Wired $44,95. Hf65 .with power 
supply) Kit $33.95. WifL>d $49.95. 
HF61; "Rivals the most expensive preamps" - Marshall, 
AUDIOCRAR. HF61A Kit $24.95. Wired $37.95, HF61 (with 
pDW^r supply) Kit $29,95. Wired $44.95. 

MONAURAL POWER AMPLIFIERS 
(use 1 for STEREO) 
HF60: 60-Watt Ultra Linear Power Amptificr witll 
Aero TO'330 Output Xfmr.; "One Of the best-performin(! 
amplifiers extant; an eicellent buy." AJDIOCRAFT Kit 
Report. Kit $72.95. Wired $9S.9i. Cover 1-2 ^4,50. 
HF50: 50 Watt Ultra Linear Power Ampfifier with 
extremely high quality Chicago Standard Output Trans- 
fornter. Identical in every other respect to HF60, same 
specs at SOW. Kit $57.95. Wired $87.95. Cover V2 S4.S0, 
NEW HF35; 35-Watt Ultra-Linear Power Amplifier, 
Kit $47.95, Wired $72.95. Cover E-2 $4.50. 
HF30: 30-Watt Power Amplifier. Kit $39.95, Wired 
$62.95. Cover E-3 $3.91 

NEW HF22: 22-Watt Power Amplifier, .-(it $38.95. 
Wired $61.95. Cover E-2 $4.50> 

NEW Hfl4: 14'Watt Power Amplifier. Kit $23.50. 
Wired $4t.50. Cover E-6 $4.50, 

MONAURAL INTEGRATED AMPLIFIERS 
(use 2 for STEREO) 
HF52: 50-Walt Integrated Amplifier with complete 
"frc-nt end" facilities & Chicago Standard Output Trans- 
former. "Excellent value"-Hirsch-Kouc:k Labs. Kit $69.95. 
Wired $109.95. Cover E-l $4.50. 

HF32: 30-Watt Integrated Amplifier. Kit $57.95. 
Wired $89.95. Both include cover. 
HF20: 20-Watt Integrated Amplifier. "Well engi- 
neered" - Stocklin. RADIO TV NEWS. Kit S49.95. Wired 
$79.95. Cover E-t $4,50. 

IHF12: 12-Watt Integrated Amplifier. "Packs a 
W3llop"~POP. ELECT(?ONICS, Kit $34,95. Wired $57.95. 

SPEAKER SYSTEMS (use 2 for STEREO) 

HFS2: Natural bass 30-200 cps via slot-loaded 12-fl. 
split conical hass horn. Middles & lower highs: front radi- 
ation from 8V2" edge-damped cone. Distortionless spike- 
shaped super-tweeter radiates omni-directicmally. Flat 
45-20,000 cps, useful 30-40,000 cps. 15 ohms, HWD 
36" 151^1", IIV2'. "Eminently musical; would SURffCSt 
unusual suitability for storeo."-HoH. HjGH FIDELITY. 
Con^pletely f^ctory-built: Walnut or Mahogany. $139,95; 
Blonde, $144.95. 

HFSl: Bookshelf Spc^iker Syst<^m, complete with fac- 
torv-buift cabinet. Jensen 8" woofer, matching Jensen 
compression-driver exponential ho/n tweeter. i>moOth 
cle^n bass: crisp ejttcndcd highs. 70-12.000 cps range. 
Capacity 25 v/. 8 Ohms. HWO: U " X 23" t 9". Wiring 
time 15 min. Price $39.95. 

FM TUNER 

HFT90: surpasses wired luner^ up to 3X Its cost. Pre- 
wired. prc-Alipned, tenipcrature-compcnsiited "front end" 
— d'ift-free. Precision "eye-tronic" tuning. Sensitivity 
L5 uv for 20 db quieting - 6X that of other kit tuners. 
Response 20-20,000 cps ±1 db. K-follower & muttiplex 
outputs. "One of the best buys you can get in high 
fidelity kits." - AUDIOCftAFT KIT REPORT. Kit $39.95*. 




Monaural Power Amplifiers: 
60, 50. 35. 30, 22 and l4*Watt 
(use 2 for Stereo) 



Over 1 fWlLLlON EICO instruments In use througtiout ttic world. 



EICO, 33^00 Northern Blvd., L- 1 
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- by Dr. W. T. Fiala 

Cliicf Pliy^irisi 

HIGH FREQUENCY HORNS 

The high frequency horn is an important 
pari of any hi^h fidelity speaker system. 
It must properly load the driver elcmeot, 
provide smooth distribution from iis lower 
frequency limit to beyond the range of 1hc 
human ear, offer no interference to the 
frequency response of the driver, and be 
free from resonances that introduce a 
^'character' to the reproduced souiad. 

Horns available for bii^h fidelity reproduc- 
tion fall imo four general types: di [Frac- 
tion horns, ring or circumference radiators, 
acoustic lenses and sectoral horns. Of these 
four, only one meets all the requirements 
for an acceptable high frequency born. 

Diffraction horns provide no distribution 
control. At lower frequencies the distribu- 
tion pattern is umisably wide. At higher 
frequencies it becomes progressively nar- 
rower, eventually becoming a narrow beam 
of sound. Good listening quality can only 
be found directly in front of the horn. Even 
there, since at lower frequencies the sound 
energy is wide-spread while it is concen- 
trated as the beam becomes more direc- 
tionah an un-natural accentuation of 
higher frequencies will be experienced. 

The ring radiator, like the diffraction horn, 
makes no attempt to control high fre- 
quency distribution. It has the additional 
fault of phasing holes whenever the dis- 
tance between the near and far sides of the 
radiator equal Vi ihe wave length of the 
frequency being reproduced. 

The acoustic lens provides a smooth spher- 
ical distribution pattern at all frequencies. 
The lens elements used to achieve this dis- 
tribution, however, act as an acoustic filter i; 
and seriously limit high frequency repro- I 
duction, tending to introduce a "character"' 
to the reproduced sound. 

Sectoral horns, when built to a size con- 
sistent with their intended lower frequency 
limits provide even distribution control. 
The smooth exponential development of 
their shape assures natural sound propa- 
gation of the full capabilities of the driving 
element. They are the only horns that fully 
meet all of the requirements for high fidel- 
ity reproduction. 

We believe that ALTEC LANSING sec- 
toral horns, built of sturdy non-resonant 
materials, are the finest available. Listen to 
them critically. Compare them with any 
other horn. You will find their superior 
distribution and frequency characteristics 
readily distinguishable: their ''character- 
free'* reproduction noticeably truer. 

Write for free catalogue. 

ALTEC LANSIN'C <:ORPOIIATTON, 

Dept. ilA-B 

1515 S. Manchesfer Ave., Anaheim. Ca]if> 
161 Sixth Ave., New York 13, N. Y. 



to the ceiling is delinitely not satisfactory. 
Not for me^ anrhou'. There is a very curious 
IftCl^ oJ: (iGfiiiition, a fu:;zines3 of spatial 
concGptj a blurring of the sonie image — 
iiiul the orchestra is oddly uiisplaced at 
bcs:, seeming to tloat vaguely above you on 
a sort of pul:?ating platform, (It's more 
liliG a pulsating cloud with the instnuuents 
uiidiilatii^g upon it) 

Til G solution to til e p rob Icm w ji g vc ry 
simple and it'll only cost yon the teinporary 
nsG of two ref.ordg. Just make a 45-degrce 
reilBctor on top of each Eieo speaker by 
placing an LP record against the rear of 
the upward grill top, a supporting pencil 
at jlie forward edge to hoUl it at a slant. 
The instant I did tliis, my stereo sound 
jumped into place. Absolutely' no doubt 
ubont it — you must have youv highs straight 
for'.vard and ontj fov good stereo. Not up. 

One mild caution if you use Ei<:os, for 
stereo in nn eeonoinieai space. My experi- 
enee ifo far is that the speakers tend to 
vary slightly in sound, by a small degree — 
wliich is getting smaller as the mmmfaG- 
tnring technique? for the tricky flo»vor-pot 
twocter elements are standardized. My two 
nuits Avcre hastily assembled to meet my 
OMii deadline for an npconung demonstra- 
tion last spring (and my thanks to Eico 
for help in an emergeney) ; tliey weie later 
re-Vi'Oi'kcd with current production speaker 
elements and are now almost perfectly 
matched in sound; but I still detect a very 
slight color difltevenee, and one unit seems 
slightly loiuler than the other. Easily 
checked — just compare your two speakers. 

Stereo Reflection? 

This brings me to a major side-point 
that nnist be hit right here. After a dozen 
years of reoomcnding veil e(i ted speaker 
sound — with speakers normally turned side- 
wi.so or even straight away from the listen- 
ing point — I now am entirely sarc that for 
.<tle)'eo, reflection is definitely a poor idea 
and doesn't work, My stereo speakers 
always will face atrnight ahead (tliough 
not eoiivorgi)ig on a point; parallel be^tms 
scorn best to lue in most sitnationi;) , 

The essencic of stereo is a fusion bctwcou 
speakers, brought on by the sound itself. 
The more positive tlio boaming^ the more 
positive the stereo spread between the 
spci^kers. Seenis^ like a contradicti-on but it 
isn't. On good stereo you should 7Xot hear 
the speakers at all as point sonrcos nnlcss 
the recording people intend you to — as they 
0 f ten do, p a r ti c u 1 a rly in pops an d ,i a 
stereo. But, in classical, if the stereo engi- 
neer intends it^ you hear yonv sound spread 
out between and behind the speakers, (ir 
YOUI? SPTilAKERS ATIE IN PEASE. ^ 

An odd sidC'Cffeet of this is the frequent 
impressioji I got that m}- t^vo speakers are 
absolutely silent^ as 1 look at them. There 
is not the slightest audible evidence that 
the heard sound has anything to do with 
them at all] That's why yon don't need to 
avoid point-source eifects, by reflection. 
There aren't any. 

(P.S. You can improve a bad stereo 
pickup by deliberately turning your speak- 
ers around^ to widen the apparent sound 
soorce by reflection from the walL Some 
ill-;,dviged classical stereos have ultra- 
el o.se-up soloists who insists on inhabiting 
the inside of the speaker bo\% on one side 
or the other. Reflection will spread them 
out at a slightly greater distance and 
achieve a better sonic placement — ^aome- 
times. Not important for most stereo listen- 
ing, which should be strictly from the 
speakers' face.) 

Mono Reflectiofii Mono Cartridge 

Ah — but what of the monoplionie record 
as played via two stereo spcakcrt.^? The 



great plug these days is that our mono 
records (a) wUl play very nicely via stereo 
piekupsj thus are not obsolete, and (b) 
that their sound is eulianced by the use of 
two speakers. 

As to the first propositionj I am quite 
firm at the moment. Yes. ideally it is 
quite proper to play all mono records on 
stereo pickups. After allj the mono disc 
puts the stereo cartridge to work in its 
normal fashion^ with mcreh" a lessened 
vertical movement (tli ore's some^ due to 
pinch effect) relative to the lateral move- 
ment that is the maiiL information carrier 
on all discs. Bnt in a strictly practical 
sensG^ right now and for the present, I 
find that it's still very satisfactory to play 
my mono discs with one or another of the 
excellent mono carfcriJigos 1 have hanging 
around- hi fact, my playing system is 
deliberately riggcjd for tha.t. 

Wliyf Wellj in the actuQl playing, count- 
ing in the over-all system, the mono sound 
is still just plain bc;tter via a top- rate 
sta n da rd mo no c a t" 1 1 i d go 1 1\ a n via an y 
stereo cartridge set-up I have yet tried. So 
— I use my excellent standard cartridges^ 
when and if. 

The rcasonsj Of course^ are in good part 
outside the stereo cartridge itself. The 
.simple fact of lughcr output in most mono 
magnetics as compared to stereo^ and the 
nse of one nncomplicated channel instead 
of the two tricky side-by-side channels, is 
enough to account for most of the ditfer- 
eni^e. Yet over and above such problems, 
there still seems to be a residue of subtlCj 
nnexplaincd difference between stereo and 
mono cartridges, a general diU'erenee 
spreading over numerous brands. The 
"mono-mono" combination jnst works 
better, as of now. 

I suspect that in a year or so this 
d i fTe I ei\ \v\ 1 1 lia v e c n ti rely d 1 sa p p ca r e d 
and the ideal compatibility between stereo 
and mono cartridges, for the non-stereo 
disc, will have become an actuality. Indeed^ 
the change will be largely outside of the 
cartridges themselves — via better connect' 
ing circuits, better shielding and ground 
systems, better ampllfiev faeiliiics. So don't 
throw out your old cartridge yet — unless 
you're \'ery happy with your new stereo 
set-up for all your old records. 

As to reflected mono loudspeaker sound 
on a single speaker versus two-speaker 
mono souiul, I am also somewhat snrprised 
to find that I prefer the reflected sound of 
a single speaker to the new, direct two- 
speaker mono sound, heard when mono 
discs are played on stereo systems. The 
reasoji is trickj^j but clear enough. The two- 
speaker system, far from spreading out the 
sound over a ^vider area, actually com- 
preiiiieii it, Into an area midway between 
the speakers. (That is, -when the speakers 
are IN PHASE.) 

The trouble with a single speaker point- 
ing straight at j'ou, as I've said for years, 
is that there is too often an apparent 
point-source that brirgs all the music to 
you from one place, though it should sccm 
to come from a wide area. Reflection, aa 
I\'e recommended it, spreads the sound- 
source, for a more natural and musical 
illusion. But Mitli a pair of speakerB the 
situation is radically different. There is no 
point-source at all at either sijcaker (if 
they arc IN PHASE), Instead, the entire 
sound seems to come from a relatively 
small area right iu between — and this area 
is "iioi nearly as wide, you'll discover, as 
the actual spacing of the speaker units. 

The centering effect, indeed, is so strong 
that the musical ijnage tends to be com- 
pressed and over-narrow, a sort of spatial 
blob — and not only the music itself; the 
room-sound is also compressed. The entire 
(Continued on page 71) 
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Elecfronic Wire 
for Every Applicafion 



Service Rated — Quality Controlled 
Every Electronic Wire you need 
in easy-to-use packages. 



Aircroft and Aufo Radio Wire 
Antenna Rotor Cables 
Broadcast Audio Cables 
Bus Bar Wire 
Community TV Cables 
Cords 

Hi-Fi and Phono Cables 
Hook-Up Wires 
Infercom Cables 



Magnet Wire 
Microphone Cables 
Mil-Spec Hook-Up Wires 
RG/U Cables 
Shielded Power Cables 
Shielding 

Sound and PA Cables 
Strain Gauge Cables 
Transmission Line Cables 



TV Camera Cables 



Ask Your Betden Jobber 



One Wire Source for Everything 
Electrical and Electronic 



BeMcn 

WIREMAKER FOR rNDUSTRY 



SINCE 1902 



CHICAGO 





OaAC3J6 



MagnelWrre * Locid Wire • Rower Supply Cordi, 
Cord Sell ond Pari able Cord • Alrcfofr Wirei 
Eleclrkol Houiehold Cord( • Electronic Wiw 
Welding Cable • Automotivd Wire end Cablo 
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EDITOR'S REVIEW 



THE HOLE IN THE MIDDLE 

ONE or TH£ MYSTERIES of the entire stereo problem 
is the famous '^liole in the middle/^ whieh con- 
tinues to plague many who have converted to 
this newest and most exciting of hi-fi phenomena. 
This is a problem which baffles us completely, because 
we do not believe that it should exist — except tliat it 
docSj especially in some of the demonstration rooms 
at the various high fidelity shows, and most notably 
at the recent one in New York. 

^Ye are among those who have converted an existing 
monophonic sj^stem to stereo without junking all 
previous equipment. We had been using a very good 
corner speaker in our listening room for monophonic 
material, and when the urge eanie ior conversion wc 
simply added another high-quality speaker — one not 
of the same make, but of at least equal quality. Now 
it is admitted that these two speakers do not souud 
exactty alike, but cither one of them alone would 
judged as above average. Both have good response 
down to helow 40 cps, and both arc capable of repro- 
ducing sounds above our normal hearing range. But 
the two speakers do dilfer in over-all coloring to a 
certain extent, and anyone hearing both would be 
certain to agree. 

The configuration of our listening room is not 
particularly unusual. The corner speaker is, naturally, 
in a corner. The other, not a corner model, is located 
on the flat of a wall — one of the walls bearing on the 
corner where the other speaker is located — but also at 
a corner. The second speaker is ''aimed*' directly out 
from the wall, and along the adjacent side of the room, 
which is roughly 14 by 20. Thus the centers of the t^vo 
speakers are approximately 12 feet apart. We have, 
to be sure, heard reproduction which would be de- 
scribed as having a ''hole in the middle,'* but only 
for so long a time as was required to reverse the phase 
to one speaker. This was not unusual with tapes, and 
we must admit that this has often caused no little 
confusion. At the beginning of disc reproduction, we 
noted the same trouble occasionally^ and many other 
observers also reported the same troubles when switch- 
ing from monophonic to stereo reproduction. liowever, 
later releases of stereo records have been consistent in 
phase relation — after all, the RIAA standard calls for 
a lateral modulation when the two signals are in phase 
— and our troubles have ceased, 

^Ye say unequivocally, however, that there is no 
excuse for the hole in the middle if the two sperther,<; 
are in pha^e. But that is a very strong if. In the first 
place, some means should be provided for changing 
the phase of one of the two systems, and while the 
speaker circuit itself is the simplest place, we made a 
small conversion to our current test pr camp-— Pilot 
SP-215 — so that it provides for a change in phase to 
the '^B'' channel power amplifier. 

While a 12-foot spacing along a 14-foot wall is 
nearly as bad as can be imagined, we have never been 
eonscious of the hole in the middle after we were sure 



the phasing was correct. This is of considerably more 
iniportar.ee than seems to be recognised, for the phrase 
continually crops up in the writings of many who have 
learned about stereo within the past \^ear or so. Please 
forgive us for harping on this subject. 

The cure? Play monophonic records through your 
system until you arc sure that you recognize what 
these should sound like and where the souud source 
should be — right in the center, of course. If it is not, 
try reversing the leads to one of the speakers. You can 
recognize tlie difference by standing at the convergence 
point of the two speakers, and then sway slight I3' from 
left to right. If the sound appears no jump from one 
speaker to the other, try re^'crsing the phase. The 
sound should appear to come from the space in the 
center when listening to a monophonic source. Once it 
is correct for single-channel reproduction, it should 
be correct for stereo, and as you move across the front 
of the speakers the sound transition should be smooth, 
and not in ^'ripples." Try it and se?. and then forget 
the 'Miole in the middle myth. 

STEREO PICKUP HUM 

In professional circles, the subject of grounding is 
(piitc important, and v<n'y little iuforination is avail- 
able on the subject — nearly everyone ''cuts and tries" 
each time he installs a system. With single-channel 
hi-fi systems, the grounding problem was seldom en- 
countered, because everything was quite straight- 
forward. 

In stereo systems, however, things are different, 
particularly when separate amplifier systems are used. 
The unavoidable leakage from power-line circuits to 
the chassis of one amplifier attempts to get to gi-ound 
via the interconnections to the other chassis, which has 
its own leakage problems. Leakage is not a fault in 
an amplifier, because there is some capacitance between 
the windings of the power transformer and the chassis, 
and a minute current flows through this path. When 
the two amplifiers are connected together only through 
the shields of the two cables leading to the phonograph 
pickup, there is a small voltage drop across the 
resistance of the shields. This would be of no trouble 
in a speaker circuit, but in a circuit where the highest 
voltage is likely to be of the order of one-hundredth 
of a volt, it can cause trouble. Try connecting the t^vo 
amplifiers together through a low-resistance lead, such 
as an automobile battery cable. If hum still persists, 
disconnect the shield of one o£ the pickup^ leads at the 
turntable or changer end, with onh' the ''hot" lead 
connecting to the input of o^e of the amplifiers. 

These suggestions should help in most instances. If 
your hum is constant no matter where the pickup is 
with respect to the turiitable, these methods are 
usually effective. If moving the pickup over the turn- 
table varies the hum, that is something else again — 
inductive pick-up into the pickup. You will 7\e(^d some 
effective magnetic shielding to cure this, and your own 
experimenting should lead you to the right ai^swer. 
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Pirocision 




A pickup precisely designed for 
music! A stereo pickup with all 
ike compliance* frequency 
response and distortion-free 
performance required for the 
highest quality music repro- 
duction. This.. As the 
STANTON Stereo- 
FLUXVALVE... where 
quality starts and the 
music begins! 



H^riiieTicuffy sesled for o life^irnt of Uw- 
ble-free ui«, the SFAKTON S}»r«t>^ 
PIUXVALVE psrfonnt In d way rro ol^B^ 
pf<k-up con equjL Ui« 11 Fn outomatit 
martual record playing iy$1ciiftt. 



The STANTON Model 1% UNIPOISE Arm 
with integrated Stereo- FLUX VALVE pickup 
mounts easily on a[[ quality transcription turn- 
ti3;bjL's, Precision sinj;lc friction -free hearing adds 
^e?iiletifss to quality. $59.85 with replaceable 0.7 
mil diamond T-GUARD Stylus. 

For use in all pickup firriis— jtuTOnisttic or manual 
■^choose th^ STANTON MWel 371 Steretv 
FLUX VALVE cartridge. On monophonic rec- 
ordu tt will outperform any other pickup fxcefij 

rntfrfis it 14 pvrrleiii! $29. 85 wtth replaceable 0.7 
mil diamond T-GUARD Stylus, 




"fof those who can hear\ the difference " 



Fine QUALITY MtOH PiDCLtrr products by 



PICKERING & COMPANY, INC., Plainview, N. Y. 

FLUKVALVE, T'(iUARa> UKIPOISE are registered trademarks of fickering a Co.. Inc. 
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New amplifier 
battles "noise 




Four-is tay[G jnitclion rliculc nmr^lilior \v:\s <lcvc:l"i)0<J at l^oll 
Tclcplioiie Lahoraloriex by RikIuIh' Kngclbrct lil for mili- 
tary appiirntions. Oponitrs on tlio "varnctor" print;ipli\ 
^ltilTKi]l^r []\c variable c apacitajicre of diodes. With 400-inc. 
§i-<niil, the gain is 10 db. ovci: the lOO-mc. band. 



Tlie Ircmeiwlous possibilities of .^cnii conductor science are again illns- 
trated \yy a rceont dcvclopinonl from Bell Telei)honc Laboratories. The 
cle\-e]o]>mont be^^an with re»carcb wjjicli Bell Laboratories scientists wore 
conductiii<^ for the U. S. Army Si serial Corps. The objective was to rednec 
the "noise*' in UITF and micro \va\e receivers and thus increase their 
ability to pick ujj Avcak signals. 

The scientists attacked the ]>roblem by couchictinp^ a thoroni>;li study 
of the caj^ahilities of semiconckictor junction diodes, The.sc studies led to 
the conclusion that junction diodes could be made to amplify cftieiently 
Hi I -TIF and microwave frequencies. This was .somethin^i: I hat Inid never 
lieen done before. The theory indicated that such an amplifier would be 
exceptionally free of noise. 

At Bell Laboratories, development en<>;iuccrs pro\'ed the point by 
dcvclo])in<; a new kind of ami)lifier in which the active elements are junc- 
tion diodes. As predicted^ it is extremely low in noise and efficiency am- 
plifies over a wide band of frequencies. 

The new amj^lifier is now bein^;: developed for U, S- Army Ordnance 
radar equipment. B\it it has numerous other possibilities. In radio astron- 
omy, for examjjle, it could be used to detect weaker sii^nals from outer 
space. In telephony, it offers ti way to increase the distance between relay 
stations in line-of-^siL^lit or over-thc-horii5on communications. 




BELL TELEPHONE LABORATORIES 

WORLD CENTER OF COMMUNICATIONS RESEARCH AND DEVELOPMENT 
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Phasing in Stereophonic 

Recording 



WILLIAM' S. BACHMAN = 



A clarification of the confusion which seems to exist with respect to the phasing of stereo signals 
so as to reproduce correctly in the listening room» Of more importance than commonly recognized, 
phasing is easily corrected, and standardization will soon completely eliminate the problem. 



THE FliOBTvEM OF PHASING Uie tlVO 
ehnnnels of information in storco- 
phonic recording and reprodnction is 
the saiuc, regardless of the nsc of tape 
or disc as the recording medium. Becaii£>c 
distt records alTord rapid eompavison be- 
tween monophonic r^nd stereophonic pro- 
gramj errors in phjisin^ are much more 
readily observed, even though their ef- 
feet^ would of equal importance in 
tape reproducing systems. 

One of the prineipal factors leading 
to the choice of the 45/45 system as the 
R.l.A.A, Standard was the fact tliat in- 
phase information on tlie two dhannols 
could be made to appear as lateral modu- 
lation , making the system eompletclj'^ 
compatible with existing' lateral mon- 
aural recordings. When two microphones 
arc ii.sied with dose spacing as they are 
in the X-V system, Fif). 1, the dominant 
a^on.siical information is in-phase, par- 
ticularly at the low fre^inencies. Ac- 
cording lO the R.I.A.A. Standards^ this 
in-phase information should appear on 
the record as lateral inodiilation. In the 
M-S system of recording, Fig. 2^ nsing 
vertical-lateral channels as opposed to 
45/45, the output of the "iM*^ n:ticro- 



* Director of HoscAreli and EngineeTiiit^j 
Columbia Records, a division at CBS Iiic.^ 
709 7th Ave., New York 19, Y. 




Fig. 1. "X-V *ype of studio pkk-op. Two 
figure-eight paUern microphones, such as 
ribbons, are used 90 deg. apart, each 
inclined 45 deg. to rhe sound source. The 
two outputs becorne the right and left 
modulations of the 45/45 stereo groove. 
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Fig. 2. "M-S^' *ype of studio pick-up. As 
opplied to vertical-lateral stereo disc 
recording, the M microphone feeds to the 
loferal chaniiel, and the S microphone 
feeds the vertical channel. For 45/45 
stereo d[sc recording, the Jwo microphone 
outputs inay be combined vec^oriolly os 
M I S ond M - S. In either cose, the M 
microphone output appears os laterol 
modulation on the disc. 

phone appear s the hi to nil channel. 
Whihi the \ ertical-latcnil stereophonic 
dii^c ivcoiding systeiu is not standard j 
tho M-S i]ii('ro]dioiie tci'lmiquc can be 
adapted to n ^io/^h") I'ecovt.iin^ system by 
addinCT the inieroplKuie outputs vectori- 
al! y. This coniplctely rii,''orous and re- 
sults i\\ the ^^M'' microplionc output 
appearing" a.s lateral uioduUition. Tn thi.=5 
way. uhc eoiupatihiUty of the H.I.A.A. 
Standard with I he two sy:5ten:»s of stereo 
rcr or ding is clearly .shown. As the niicro- 
phones become more widely scparntedj 
th(^ phase of: the acoustic signals reach- 
ing' them heeoines more random. While it 
is desirable to niaiutain the phasing even 
so, it /s more difTicuH to ascertain by 
Hst<^ning' wlicther or not it is correct. 

The two channels of a stereo record- 
ing syi^teui can provide a third channel 
))y means o£ a phantom cireui^t. This is 
done by feeding^ the third channel in- 
formation equally to the rig^ht and left 
channels. Tliis is analogous to the well 



known technique in telephone systems in 
which thre(; conversations are earned on 
two pair? o£ wireii. If this pljantom 
channel is to be effective, the phasing: of 
the system must he rig^orously main- 
tained. Since thi.s phantom inforjujttion 
is applied Ofjually to the two channels 
in-phase, it avUI, there fore^ appear on 
the disc as lateral modulation. 

Equal Gains 

In th e r e p r o<l u el i o n of s te r e ophon ic 
signab^ it is necessary that in addition 
to nmintainiug the phajsCj the ij^ain of 
the L\N'o channels he made eqnah If the 
two thannels are equal in gain and fre- 
quency response and arc displayed ou 
identical loudspeakers, a sound image is 
forn^ed half waj- between the loudspeak- 
ers for in-phase signals. In a disc stereo- 
phonic r(' producing system, this is 
rendily observed by Uie use of a mono- 
phonic record as a signal source. Such 
a record has only lateral information, 
and if the phasing of the niprodncing- 
sy.^steni includino^ the loudspeakers is 
correct^ the gain of tlie two channels can 
be Jidjusted to place this imaj^e very 
accurately between the loudspeakers. If 
the loudspeakerji are dissimilar, the 
imap:e will not be as sharply defined, 
tendinj^ to move as tlie £i-equcncy of the 
program material varies. Reversing the 
phase of one channrl destroys the image 
complet<;ly. While this is not. an alto- 
g(5ther unpleasant ellject, it will be ac- 
companied hy a loss of bass if the 
speakers are not very widely separated. 

It is apparent from observations of 
the stereophonic discs now on the market 
that sojue depart fro>n the HI A A Stand- 
ard which states that in-pha.se infonua- 
tion sliould appear as lateral modulation. 
This, in many cases, is probably due to 
accidental phase reversals in connecting 
tape machines for editing and re-record- 
ing, or duo to the plsasing of the micro- 
phones themselves. Rotating a ribbon 
microphone ISO deg. reverses the phase. 
It may also be due to confusion arising 
from the cutter selienud.ic diagram indi- 
cating the two recOrding^ motors as vec- 
{Contimied on p(ige 74) 
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Improvement in Air Suspension 
Speaker Enclosures with Tube 

Venting 



11 



PHILIP B. WILLIAMS=^^ and JAMES F. NOVAK^ 



According fro these authors, the vented enclosure can furnish more and cleaner 
output, theoretically, in the octave band around the speaker resonant frequency, 
with performance above this region then becoming equal to that of the closed 
box. Design factors and comparative performance are shown for both systems. 



IF THE TITLE of this paper sounds 
controversial, its purpose has been 
adneved. In these days of "all-new'' 
enclosures, ^^^evolntionary concepts" ancl 
"totally nc^ principles of aeonsties" a 
clear-cut comparison of virtues is too 
Bcldom n part of the sales stoi^ or of an 
article describing the product. ISTor do 
we see aeknowledgn^ent of the nsnal close 



* Chief JEngineer and ** Senior Design 
Engineer y Jensen Mannfoeti/ring Govfipanyy 
Division of The Muter Company ^ 6601 S. 
Laramie Ave,^ Chicago Jll, 



kinship or identity with en el o sure sys- 
tems described nnd analyzed long ago in 
sn6h cliisjiics on acoustics as handbooks 
by Olson, Beranek and others. There has 
been no basically new type of enclosure 
in this deeadc, bnt much worthwhile 
effort has been devoted to refinement and 
improvojnents of existing basic types. 
There are few basic types of enclosures 
for the dynamic speaker. These are, as 
shown in Fig. 1 : 

]. Infinite Baffle: The dictionary still 
defines infinite as quite large. The grow- 
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/NFiNUE BAFRE 



FOLDED HOftN COLUMN 



I 



SMALL CLOSED BOX 



ing popular usage of this term for the 
small box should be discouraged. 

A practical measure of the size of the 
box type infinite baffle is that vohmie 
beyond which further increase makes no 
appreciable diiTerencc in compliance of 
the air behind the speaker. A true Infinite 
baffle does not raise the resonant fre-^ 
quency of the speaker over that measured 
in free air. It actually lowers the reso- 
nant frequency slightly, due to addi- 
tional air loading as the back wave and 
front wave are efEectively separated. .For 
most 15 -in, speakers, for instance, a 14- 
cu. ft. enclosed box is infinite in a prac- 
tical sense. 

A flat-surface infinite baffle is one that 
effectively separates the speaker front 
wave and back wave above a criterion 
frequenc3'', to avoid output cancellation. 
The flat baffle acts as an infinite baffle 
when it makes the external air- path 
length between front and back of the 
cone a minimum of one half wavelength. 
An open -back cabinec is a folded flat 
baffle, at least until the depth exceeds 
Vs wavelength. 

2- Closed Bo:t:^ Here is implied a box 
small enough to have appreciable effect 
on the resonant frequency of thi^ speaker 
because of the stiffness of the air behind 
the speaker. Speaker resonant f reqnoney 
is higher than in free air. Intensive and 
productive effort in the last few years 
has been devoted to optimiying the ele- 
ments of reproduec7S in the very small 
classification.- One important result of 
such developments has been an elYeefive 
ebange in the thinking of audio people 
about loudspeaker e0iciency. Some years 



Fig, 1 . Basic types of speaker enclosures,. 



1 D. A, Dobson, "CJosed-Boic Lou(li=tpc(\ker 
EnclosnresJ^ Master's thesis Electrical Engi- 
neering Department, jVIassacbusetts Iiisti- 
tutc of TedmologVj (See '^Acoustics/* L. L. 
Beranek, p. 221).' 

2 M. Villchnr, "Commercial acoustic 
suspension speaker." Audio, JUI5-, 1955. 
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EgBL 




ftg «^H« 
EgBL 




B = Airgi^ flux <feniit/> w«bo/j/nifrt6f^ 

L = Voicfl-coil conductor longtli; mekn 

fg =^ AipptiHer open-circufr vdhoge, votit 

kg = AmpllFier [niornol re^iitoncc, oW 

R„ = Voica-coil reifironcoj oFiwi 

^MS ~ M^chcrrtical rejii^anco of luipention, 
MKS mechonfcol oh<ni 

~ Diophrogm ond voice -coil mou, ((iloafcmi 



(B) 



Cms ~ mcchonicol CO mp 1 1 on CO oF iUspDrn'on, 

CMA ~ 7ot<jl m^chonicol camp]iaf\ca of frn^loiuffr 
V0[um«, meleri/nsv^lon 

^MP ~ To'ol V6rtt c\r mou, Icilajranu 

Itji/p ~ Tolol poft roiiltanco, ^/KS cnocKonical ohm\ 



Fig. 2. Mechanical equivalent circuits of direct radiator speokers in; (A)y closed box, 

(B), in vented enclosure. 



RgOj equipment salesmen would have been 
horrified at the idea of selling very low 
oiTieicney loudspeakers which would need 
special eonsideration in amplifier design 
03' rating. Now the idea of adequate bass 
in a small space is attractive enough as 
a Kales point to offset the special com- 
plications of higher power or low damp- 
ing factor, or other complications which 
increase the amplifier cost, A fact of life 
must be pointed out here, however. A 
large box always allows more and cleaner 
basB thnn does a small box, 

3. Horn True horn loading inei'eascs 
the radiation resistance loading and out- 
put of the speaker over a relatively wide 
frequency range. There is no other en- 
closure which can deliver so much output 
at sueh low distortion, and over such a 
wide frequency range. Many enclosures 
labelled as horns are deficient iu flare 
path length, mouth area, or other eharac- 
tcristicSj so that they operate in some 
manner other than as a classical horn. 
Their deficiencies generally are the by- 
product of economy in size. An effective 
horn, at least at this stage of the acoustie 
art, cannot be small if it is to reproduce 
bass. 

4. Colunui: This can have either an 
open or a closed end opposite the 
speaker. The closed column might be 
considered a special case of the closed 
box in which one dimension becomes 
large enough to decrease the reactance 
presented to the speaker. The labyrinth 
is an open folded column using radiation 
at the open end to reinforce output from 
the fjpeaker end. The column enclosure 
is usually resonant to a significant 
degree. 

5. Vented Box: This uses the back 
wave of the speaker over a range of 
about an octave or one and a half octaves 
to reinforce output from the front. It 



consists of a closed box with a holc^ or 
series of holes, or a duct leading to the 
outside, of such reactance characteristic 




Fig. 3, Relative sound pressure level re- 
sponse of a direct radiator in a vented 
enclosure as o function of enclosure 
tuning. 

as to tune the enclosure as a Helmholtz 
resonator. The frequency of tuning has 
a planned relationship to the resonant 



frequency of the speaker, most fre- 
quently being equal to the speaker reso- 
nant frequency. Below the effective re- 
inforcement range the enclosure acts as 
a very small flat hajfile, with cancellation 
of frontal output by the oufc-of-phasc 
rear wave. Above that rauge, the vented 
enclosure acts like a closed box, as 
though the port or duct were closed. 
Pooriy designed or improperly used box- 
and -speaker systems have created some 
prejudice against venting. The appella- 
tion %oom box" must have arisen from 
improperly tuned combinations creating 
pr on ou n c r e sp on se p eak s a b o ve 
speaker resonant frequency^ as in Fig. 3. 
Of gi*cat antiquity J this widely used 
principle is especially devoid of glamor 
because it has been around so long. 
Often when it is used iu commercial 
enclosures a new look is given by adding 
certain appendages called distributed 
port, friction loading, or other names 
describing some adjustment or modifica- 
tion of the element^;. 

Other enclosures are variations or 
combinations of these basic types, per- 
haps with a restricted outlet or some 
other feature to vary performance in 
some manner. 

The old truism of ^^not getting some- 
thing for nothing" applies nowhere more 
than to the mechani.sm of bass reproduc- 
tion. Sizeable clean output at low fre- 
quencies in a well-balanced system with 
good efficiency requires that the en- 
closure be relatively large. The small 
system can inco:*porate all these features 
except one. As efficiency is the most 
j u s ti fi abl c s acr ifi ee, we wi 1 1 assu me a 
reasonable loss in efiieiency for the sys- 
tems to be described. 

It has been apparent to most industi^y 
people that 10-watt amplifiers have suffi- 
cient peak capacity for most instjiUa- 
ti onSj ^\' here con ve 1 1 tion al spc a ke r sys- 
tems are used. VU meter indications of 
one watt or so are about as high as 
reached in normal listening. Something 
like 50 milliwatts average power pro- 



Fig. 4. Sound pres- 
sure level re- 
sponse of direct 
rod ia tor speaker; 
infinite baffle or 
closed box as- 
sumed. 



3 Technical Monogr.iph No. 5, "Horn- 
Type Loudspealcers/* Jensen Manufacturing 
Company. 
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Fig. 5. Excursion of direct radiator speaker os a function of Q, (A) closed box^ 
infinite baffle, or free air operaMon assumed, and (B), in vented enclosure. 



diTccs 11 ple.ising- lovel of sound in the 
avru^ago Hstcni^ig room. 

So wo. should be able to justify a loss 
of four to six decibels of cfiiciency in 
the speaker .-iiyst^^m bo fore notieing^ dis- 
tortion on peaks from ji good lO-watt 
innplifiev. 

Ten decibels loss would be g'oing' too 
far. for a 10-\vatt amplifier^ as there 
would then be no reserve to handle peaks. 
So we will, in this dlsoiissioiij concen- 
trate on adjustments and performaneo 
o£ small speaker systems re^piiring no 
nu>re than 10 watts of powcr^ but liaving 
Ijuss response on a par with middle- and 
1 i i -f V u q uen cy i-es p on s g , 

The Closed Box 

The power radiated at low f rcqncn^.ies 
and tho shape of the response enrve arc 
deterniined by the Q of the complete 
loudspeaker system^ which includes the 
jspenkcr, enclosure, and ampHner. (A) ii^ 
Fig. 2 shows the low-frequency equiva- 
lent mechanical circuit of the complete 
closed -box system. 
The rt>!^(mnnce of the svsfxim is 



Cm3 -t Cy.m 



Mcchainral Q is defined exactly like its 
electrical counterpart. 

^ - {ELY 



Relative radiated sound pr(?ssure ex- 
])resscd in decibels is 



0^ 



(3) 



where 7 = — —forced frequency ratio. 

From tJiis exp):ession are plotted several 
values of Q in Fir/. 4. 

It would appear from Fig. 4 that a 
Q o£ 0.5 corresponding to critical damp- 

20 



ing (and best transient response) does 
not ij:ive the flattest output down to 
resonance. Achially these curves ripply 
strictly to the case where the speaker 
operates into a ISO-deg, solid ang-lc. 




VENTED 



20 40 70 100 200 

FREQUENCY IN CYCLES PER SECOND 



Fig. 6, Distortion characteristics of closed 
box vs. vented enclosure for Inputs of 
10 and 15 watts. 

Redueing the .solid auj^le to 90-deg. (cor- 
ner operation) c a n imp r 0 vc th e 1 0 w- 
frequcncy perfonuance so that output 
could be almost flat down to resonance.* 
All high -efficiency speakers arc o^'or- 
damped when operated in infmite baffles 
or closed boxes with ampbticrs having^ 
damping factors of 10 or g-rcatcr. There 
is really no point in operating a speaker 
in an overdamped condition (Q smaller 
than 0.5) becau.vc transient response does 
not improve. One merely loses low-fre- 
quency output. Inspection of Eq. (2) 
shows that the factor exerting the great- 
est influence on Q (and low-f roquency 
output) is the BL product. This is the 
product of magnetic field strength and 
voicc-eoil conductor length. The next 
most important factor is 7?//, which is 
related to damping factor by the exprcs- 

^ Harry "P. Ola on, ^'AcoiiSiiical Ei}ginecr- 
infjy" 1957, pp, 31-32. 



sion DF = Zfi/H{r where is speaker 
impedance. 

Moving-system mass is listed last in 
order of importance^ since the range of 
allowable variation is comparatively 
small^ duo to manufacturing limitations, 
cost, and response considerations. 

The closed hox enclosure leaves ns 
only one method by which to obtain flat 
rospo)ise down to resonance, the varying 
of system Q, Equation (4) shows that 
the most practical method is varying the 
BL product. Decreasing the BL product 
increases efficiency at resonance but it 
also decreases efficiency at medium fre- 
quencies, per Eq. (0). The moving- 
system mass is usually larger than nor- 
mal because of longer winding length, 
and this also decreases efficiency. The 
crux of the matter is that in order to 
maintain flat response, the or.er-aU effi- 
ciency will have to he low. 

The power-ar a liable effiiciency of a 
loudspeaker in a closed box varies in 
the following manner with respect to 
the BJj product and Hu: 
At Itesonavf'fi 



PAE 



1 



(RL)' (BL)~ DF 



The Peak A)i)plit?i<)c of the Coi)^' ^[ove- 



(•>) 



(Ti, rlic) Jio'-J) 



0~ 



(6) 



A plot of Kq, (6'), norinali>;ed, i.e.. 



wliere 



F "X-Alatle 

V = and = TT - 

Kij -I- he C.'.{s 



is showm in (A) of Firj, 0. 




70 ]Oii 200 
u/ u, 



Fig. 7. Experimental data showing rela- 
tive sound pressure level response of 
direct radiator in vented enclosure as a 
function of enclosure tuning. 
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Distortion 

Distoition is ^^Gni^i'atecl in tAVO ways^ 

1) Non-liJioaritifis in the suspension 
'2) Noii'linonritiGs in the magnetic 
field 

A popnhu- misconception about item 2) 
should first be examined. It is genenilly 
believed tbat nialdng a voice eoil long 
and thereby maintaining a eonytant 
number of turns in the gap automati- 
cally ensures against distortion due to 
non-linear driving force. Thi.s is not so 
because the magnetic flux' does not cease 
to exist outside of the air gap. The fring- 
ing /lux must be taken into considera- 
tion because tbe average number of lines 
of flux cut in both directions by all the 
voice-coil turns detcnnineg the amount 
of distortion. This ineans tbat the ilux 
distribution over the entire winding 
length must be symmetneaL 

The force/displacement curve of a 
typical loudspeaker cone-suspension sys- 
steni is linear only for small amplitudes. 
Merely making the suspension highly 
compliant will not ensure linearity over 
large excursions. Consider a perfectly 
flat suspension, i.e., one with no rolls. 
This suspension has the highest eou)- 
pliance of any, but is also the most 
non -linear even £or fairly small ampli- 
tudes. Obviously^ the suspension must 
change its length in a linear fashion if 
it is to allow large cone amplitudes. The 
proper choice of roll design, cloth, and 
resin will give a bigblj^ compliant sus- 
pension that behaves like an accordion 
bellows and yet permits excellent lateral 
stability. 

The result of a non-linear suspension 
sj'stem is production of odd-order haL- 
mouics with the third harmonic being 
pi-cdominant.'^ Because the amplitude of 
a d ir ec t- r a d i a t or srp e a] vcr is i n v e rsely 
proportional to the square of the fre- 
quency below the region of ultimate 



^■G Hurry F. Olson, "Acoustical Jtl7igi- 
■neeyiiiii/' iOoT, p. 186. 



i^adiation resi. stance, greatest distortion 
will occur at the low frequencies.'^ 

It was shown earlier that m order to 
m a i n ta in fl a t re sp oi ise do wn to r eso- 
nancCj the speaker Q would have to be 
near .1. 

(A) in Fig. 5 also shows that the ex- 
eursioii gets quite high i)i the region of 
resonance and below. 

Since even the best suspension will 
have some degree of nou-linearity, an 
ideal enclosure would be one which kept 
the eone excursion at about the .same 
magnitude as at medium frequencies and 
would sl.ill give at least as good response 
as the closed box. 

The Vented Enclosure 

A vent in the closed box adds a second 
degree of freedom to the system, causing 
a redistribution or repartition o£ the 
resonant freciuency and damping of the 
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Fig. 9- Experimental daia showing rela- 
tive sound pressure level response oi 
direct radmtcr in vented enclosure as a 
function of speaker Q. 

speaker. The original speaker resouanee 
Ls replaced hy two other resonances, one 
ricar the closed box resonance and one 
substantially below the speaker reso- 




S^/Ss = 7 = Lip Q,< Op 
ti^_/ U£ = 0.34 u^/u£ = 3 



2.Q 



4X 



7.0 10.0 



Fig. 8. Relative 
sound presf ure 
level response of 
direct radiator in 
vented enclosure 
as a function of 
speaker Q. 




Fig. 10. High-comphance, long-travel 
Flexair woofer. Resonant frequency 22 
cps for 1 2-in. size, 1 8 cps for 1 5-in, 

nance. The damping at those two new 
resonances is greater tlnm for the closed- 
box cahc. 

The vent in the enclosure acts as an 
acoustical mass which resoinites with 
the compliance of the enclosure at some 
particular frequency. An investig^ation 
of the equations of nio:ion for this en- 
closure shows that this x>ii^iticMlar reso- 
nance should he equal to the speaker 
resonance of maxinnnn output is to be 
obtained down to speaker resonant frt:- 
quency. This is shown Iheoretically in 
Fig. 3, and experimentally in I'^ig. 7. 

An exact analysis of tlie equivalent 
circuit is quite complicated because dis- 
sipation exists in both speaker and port 
meshes and because unitual coupling 
exists ]>ctween the speaker and vent. 
This mutual coupling, which is a func- 
tion of the size and spacing o£ the two 
radiating surfaces, alters the radial ion 
impedance. From a practical point of 
view, if Ave recogni^^e that in most in- 
stances the port Q will be 10 to 20 
times greater than the speaker Q and 
tbat the presence of mutual coupling 
will generally enhance the output, we 
can ignore the effects o£ both. This 
greatly simplifies the equations of mo- 
tion and allows the calculation of tbeo- 
retical response with only sniiJl crroi'.s, 

(B) of Fig. 2 shows the low-frequency 
equivalent mechanical eircnit of the 
complete vented enclosure system. The 
approxinn'ite resonant frequencies of the 
system are : 



.5- 



_1_ 

I 

{Continued on page 75) 
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For Stereo, The Bi-Ortho 
Output Circuit 



C. NICHOLAS PRYOr 



A method of obtaining two signal channels in a single set of output tubes by use of their 
orthogonal connections, and an analysis of the circuit application to stereo reproduction. 



SEVEiiAL YiiARJ AGO an old trick o£ the 
bioadcast-lme CDgineerSj the "Sim- 
plex/^ was put iuto use in a push- 
pull audio amplifier to provide an i\ddi- 
tional utility amplifier channel with VGvy 
little modification to the existing ampli- 
fier,^ The principle of this trick is shown 
in Fig. 1. At (A} is shown the hroadeasfc 
line approach; the centei'-taps of a bal- 
an ccd lin e a re returned to gro und 
through transf oioner windings. The bal- 
anced connections to the line still ^vork 
as before, one side swinging positive as 
the other side savings negative; but an 
additional channel of informatiorL is al- 
lowed as the simplex input drives both 
sides of the line together. It is easy to 
see that the two signals are distinguished 
and separated by the transformers at 
the output The circuit of (B) is the 
same with the broadcast lines replaced 
by vacuum tubes, and it can now be seen 
that the push-pull tubes in the final 
stages of most modern amplifiers are 
capable of handling the Qxixa signal. 

The broadcasters did not stop \vith 
the simplex; when iJiere were two bal- 
anced liues they made a third with the 
phantom'', shown at (C) in Fig, 1, Its 
operation is similar to that of the sim- 
plex in that the two wires in each line 
are in push-pull for one signal and 
parallel for another. Of course the center 
of the phantom eould be simplexcd for 
a fourth channel, etc. In general any 
number (n) of wires will provide 
(n~l) separate balanced channels and 
one single-ended channel. Any of these 
techniques may be applied to vaeuum- 
tnbe amplifier systcnis simply by insert- 
ing the amplifier stages in the linos. It 
is usually better to mix the amplifier in- 
put signals by resistive networks or 
grid-cathode mixing rather than using 
the transformers suggested by the broad- 
cast line analogy; transformers tend to 
he heavy, expensive, and often not too 
good. 



dS::-I ChigcU Jload, RyatiR\)ille, Mary- 
land. 

^ S. Houston, "Simplexing a standard 
amplifier for dual-ehannel operation," 
Audio, Xovember, 1954^ p. 3G. 




Fig. K Basic principles of simplexing. (A) 
shows circuif used in communications to 
Ironsmii !wo signals over two wires. (8) 
is similar circuit arranged to work with 
vacuum lubes. (C) shows expansion of 
simplexing fo transmit three signafs ov&r 
four wires. 

Aside from the fact that the simplex 
can be added easily to existing ampli- 



fiers, it has certain other iid vantages 
that are worth investigating hero. In 
particular the two-signal ease provides 
a very i:i teres ting power balance. If ^e 
assume sinusoidal signals of different 
frequencies on both of the channels, 
the condition for staying below overload 
is that the sum of the voltages of the 
sinusoids be less than some Kiaximuni 
value. Since power varies as the square 
of the voltage, we may write the maxi- 
mum available power in channel 2 as a 
function of the power delivered in cha.n- 
nel 1 thus : 



y \^ - y 2 i y i _ 



This relationship is plotted in Fig, 2 
whore the lower curve is and the 
horizontal axis is Fj. The middle curve 
shows the time average sum of the 
powers or the total output power of the 
ampliilor. The powers may be added di- 
rect Ij^ only when the assumption is made 
that tlie frequencies are difiierent. When 
the re is any co r r cla ti on b e twe en th e 
signals in the two channels, a cross-prod- 
uct term appears in the total power; 
and in the case of perfect correlation 
(e.g. sinusoids of identical frequency 
and phase), the total power is Pfnax re- 
gardless of the distribution between 
chanuels. Thus, depending on the cor- 
relation and the distribution, the total 
available po^ver lies somewhere within 
the shaded area. (Incidentally, the same 
is true of any single -channel amplifier. 
If two equal sinusoids of different fre- 
quencies are put into an amplifier, the 
maximum power at the output will only 




?1 iFtVCTIOf^ CF lATlO ?OV'tl\ 



Fig. 2. Power disfribution in duol-channel 
amplifier. 
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(C) 



Fig. 3. Simplified circuit of the output 
stage h shown at (A), while (B) is the 
mrd'frequency equivalent for the ptate 
circuit and (C) is the equivalent for the 
cathode circuit, 

be half the rated sii^gle-frequciicy power 
of the amplifier.) 

The noteworthy ft.'atiuc of this power 
balance becomes apparent when we con- 
sider that the usual operating point of 
hi -fidelity amplifiers is at least 15 to 
20 dh below the maximum power. Con- 




Fig, 4. Suggested grid-cathode mixer 
stage for feeding the Bi-Ortho output 
circuit. 
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sidtn- that each ehanuel might be operat- 
ing at - 15 db referred to maximum 
power, so that the total power output is 
- 12 db. It may now be seen from Fig. 
2 that either channel may now handle a 
peak at -1.5 db, a safety factor of 13.5 
db. Herein lies the advantage of the 
simplex; if the two channels are han- 
dling uncorrelated signals, each appears 
to have nearly tlic total amplifier power 
i n re ser ve . T here are p rose n tly t w o 
major hi-fi applications where a pair 
of amplifiers is needed to Jiandle rela- 
ti vcly \m c o r r el a ted s ig n a Is : p lay b ack 
systems with low-level crossover and 
stereo systems. It was found that the 
simple simplex could be applied to the 
former situation^, but a pnsh-pull ^ir- 
rangemenfc was desired for both channels 
of the stereo system. It is for this appli- 
cation that the following circuit was 
developed. 

Practical Circuit 

The simplified circuit of the output 
stage is shown at (A) in Fig. 3 and is 
for push-pull parallel operation of the 
finals. It is not directly comparable to 
any of the broadcast conneetions, but 
may be easily derived from the phan- 
tom circuit by moving the phantom 
transformer to the cathode circuit and 
paralleling the remainiug plate trans- 
formers. Since the plate and cathode 
circuits are independent, we may ana- 
lyze each of them independently, writ- 
ing an equivalent eb'cuit for each. In 
Fig. 3, (B) is the mid-frequency equiva- 
lent circuit for the plate circuit, and 
(C) is the equivalent for the cathode 
circuit. The grid-to-grid input voltage is 
e^; Hp and are the i3late resistance and 

2 C. Nicholas Pryor, ''Simplexing for 
low 'lev el crossover." Radio TV News 
(to be published). 



amplification factor for each tube; np 
and nj^ are the turns ratio of plate and 
cathode transformers respectively. From 
these equivalent circuits we can derive 
the power sensitivity^ and output im- 
pedance of each circuit. For the plate 
circuit : 

and for the cathode circuit: 



and = — — — 

To have as much similarity as possible 
between the two channels it would be 
desirable to equate the output imped- 
ances, thus making = Wfc\/M- 4- J. In- 
serting this in the equations for power 
sensitivity, we note that for equal output 
impedances the power sensitivity of the 
plate channels is M- + ^ times larger than 
that of the cathode channel. This means 
that the voltage drive required for the 
cathode channel input will be 
times as much as that required for the 
plate channel. Prom this it would ap- 
pear good design to use a low-mn triode 
such as the 6AS7 or the smaller 6BX7. 
Each comes Avith two sections in one 
envelope; ii and Bp for the 6AS7 are 
2 and 280 ohms, and for the 6BX7 they 
are 10 and 1300 ohms. The optimum 
loading for a triode is between two and 
three times its plate resistance; a good 
value for the 6BX7 is 4000 ohms plate- 
to-plate. This gives a turns ratio to the 
8-ohm tap of about 2d.2, The cathode 
{Continued on page SI) 



3 Power sensitivity is here defined as the 
power output in watts divided by the 
square of the grid-to-grid input voltage. 
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Fig. 5, Complete Bi-Ortho output and driver stage schematic. 
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Damping Factor Chart 



PHIL PHILLIPS=^^ 



Using this chart, two resistors, and an indicating meter calibrated in db, anyone can readily de- 
termine the damping factor and internal impedance of his amplifier in a matter of minutes. 



DAMPi\^G FACim is ft function wliich 
appcjirs to be well understood — 
only by enginc(^is, only partially 
by hobbyi:it-cxpcrimentevs» and practic- 
nlly not at all by nudio eqiupnu^nl sales- 
men. Tbevo is no venison why tbis should 
be so; damping factor is in i I self a quite 
simple concept J and the spectaeulai' 
tricks that it appears to play are only 
illusory. This chart, in addition to its 
practi(ial utility, presents this function 
p i c t or i a 1 1 y in a f asli ion c a I cnl a t e d to 
erect in thi^ mind of the average (if 
slightly confused) reader a dear picture 
of just what is going on. 

The chart could bo laid out more com- 
pactly by displaying- the curves back-to- 
back instead of end-to-end^ so that they 
both nsc the snnie DF scale— one curve 
sitting on top of db'' and db/' the. 
con-esponding sign being applied to the 
DF reading. The thing looks like a badly 
lopsided horn sitting on its niouthj the 
e X t eiision o f th e th r o a t being in the 
dir ee tiou of i n fin i ty . Such a 1 ay o u t 
would permit a considerably expanded 
scalcj or the same scale in less space; 
however it would present its information 
in a manner that eould easily be mis- 
leading. 

With the chosen configuration, how- 
ever — one curve running from the low 
positive well into the middle negative 
region, uncomplicated by such distrac- 
tions as change of scnlc^ folding^ or in- 
verting — correct interpretation is auto- 
matic. The great positive and negative 
infinity mystery, for instance^ is solved 
at a glance, and it becomes evident that 
infinity is a real value after all — ^as, 
indeed, it would have to be; otherwisftj 
there could be no negative region. It is 
also clear that minus one is damping 
factor*s real infinity; that point at which 
zero change in load produces infinite 
change in level; and the point conven- 
tionally called infinity — that point at 
which infinite change in load produces 
^sero change in level , which is the same 
thing as saying that the circuit resistance 
is neither positive nor negative — ^is really 
unity, as indeed, these values are desig- 
nated in the expression "damping ratio."^ 



* ;S$S S. SuTtimitj Iowa Clty^ Town. 
1 1'\ Lflngford-Snnth, 'J^etters/' Audio, 
July, 1955. 
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Method of Use 

111 this method, we measure the output 
of the amplifier under two conditions of 
load, Ej and E^. Jlj should be equal to, 
or close to, the nonuTial output imped- 
ance of the amplifier. By eould be either 
greater or less than 7?j , one choice being 
ns good as the other, provided the ampli- 
fier is stable under all conditions of load. 
Howevei-, many (if not most) a)nplifiers 
arc not, ^'Stabilit5^*' as used in these 
notes, is intended in its general sense, 
applying to the degree of uniformity of 
all characteristics of the amplifier with 
charging loud. Since it is popularly sup- 
posed that the normal departmv^ of a 
loudspeaker from nominal impedance is 
in an upward direction, it soenis reason- 
able to suppose that the designer of the 
amplifier expended most of his efliorts 
to\vi:rd achieving stability in this region, 
i.e., from nominal output im]>Gdanee on 
up. It seems logical, therefore, to make 
greater tlian thus keeping the 
loading on the amplifier in the region 
wherein maxinmm stnbilitj'^ is most prob- 
able. 

Another reason for thi.s choice is that 
this way the meter deflection is always 
upward for positive DF and downvs^ard 
for negative DF. The experimenter will 
just naturally associate 4-db with ^DF 
and vice versa; besides., he may have 
made previous use of the method which 
involves disconnecting the load entirely 
(which is the same thing as saying that 
li^ =Bj X or may still wish to use it 
for ineasuriug very low damping factors 
or for locating mfinity precisely. It 
wou-d be confusing if one system used 
-\- db for - DF, while the other sj'-sfcem 
had it just the other way around. 

Why is tSTot Inllnity 

Tlie method wherein one reading is 
tiiken with normal load and another with 
the load disconnected is not practical 
here. It is the inherent nature of very 
high negative damping factors that a 
very small change in load produces a 
very large change in level in the opposite 
direction. It is evident from the chart 
that a 2:1 change in load, represented 
by Scale A, is entirely too large for 
measuring the very high negative region. 
Even a 1.1:1 change, represented by 



Scale B, only takes us out to -1.09 (for 
a 6-db deflection ; still only - 1.03 for 
12 db). 

It is evident that nothi)ig but a 1:1 
change in load could ever nu'asure Minus 
One flKelf.= 

The "total disconnect'^ metliod could 
have lieen used in the region wheiei)i it 
would produce practical deflections, but 
was not because of the scaling and 
stability problems it would have intro- 
duced. 

Choice of = Ri X 2 for Scale A 

The ratio of 2 :1 for Scale A is a com- 
p r om ISO bet w ce n co n fl i e ti ng i n teres 1 s . 
Scale A would, of couisc, extend further 
into the n ega ti ve r egi on with a less c v 
ratio, but then the db deflection in the 
positive region Avould be much smallcrj 
with consequent extra reading dilTiculty. 
Similarly, the DF range in the negative 
region would be restricted if the load 
ratio were much greater than 2:1. Also, 
it is felt that the ratio should be no 
gi-ea te r tli a n n e ces sa r y , b ca u se of the 
stability problem. 

It might seem that the chart could 
have been split between two curves, one 
poj;itive and one nega:ive, each optimum 
for its own region. But this does not 
work out welk For one thing, it is evident 
that two curves will be necessary any- 
way in the negative region in order to 
depict it properly, and, it should be 
notcd^ Scale A works out to be just about 
right for the middle- and low -negative 
region scale. This way, with one curve 
running through both regions, the chart 
gives to the user a much more meaning- 
ful picture of the positive aiid negative 
dampijig factor relationships, and fur- 
ther permits the me»snrement of most, 
practically encouutered damping factors 
"^v^ith only one set of termiuating resis- 
tors. 

Practical Accuracy 

At first glance, the setting up of two 
loading conditions wherein one is only 
10 per cent higher than the other, as is 
the case with Scale B, might seem to be 
an invitation to serious error, hnt it is 
not. 

Assume the worst that can happen : 
- Soke. 

(Continued on page 7S) 
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New Electromechanical Method of 
Matrixing the Two Components in 
Stereophonic Disc Recording 

HORST REDLiCH, = HANS-JOACHIM KLEMP,-^ and 
STEPHEN F. TEMMER^^^ 

While the 45/45 stereo cutter can be fed directly from the right and left chan- 
nels without matrixing, it is equally possible to employ a 0/90 cutter — when 
designed especially for the operation — to obtain exceptionally fine results. 



FOR THE LONGEST TIME efforts lllive 
ber'ii directed towards the ability to 
store stereophonic sonnd. In magnetic 
systems, such as tape or fihuj a satisfac- 
tory solution has been found by dividing 
the available magnetic track width. The 
modern phonograph record , however ^ is 
one recording medium which already has 
the highest kwowu ratio of playing tin^e 
to available surface area. Approximately 
30 seconds of sound can be stored on one 
square inch of its surface, while tape at 
3% ips twin-track^ requms, at least fif- 
teen times the surface area to accommo- 
diite the same amount of sound. This is 
one of the reasons why it is nigh unto im- 
possible to apply principles analogous 
to maj^netic recording to disc. As a re- 
sultj early attempts at recording two 
channels on disc approached the problcni 
not by dividing the track width, bnt 
rather by cutting the available surface 
area in half. 

The Double-Groove Principle 

There have been, for example^ disc 
recordings (Cook Laboratories) which 
iire so recorded as to separate the two 
recording channels into two separate 
groups of normal microgrooves situated 
next to each other on the .same side of 
the record. This type of disc must be 
played back using a double tone arni 
with two separate pickup cartridges. 

This method has two distinct disad- 
vantages. The first is the dcminid for 
double the surface area needed for mon- 
ophonic recordings, and the resultinj^' 
short playing time available per record. 
The sccondj and even more serions. i.s the 
extreme difficulty of maintaining the 
ne c ess a r y ph a se sy n eh r on i s ni bet we e n 
channels. The degree of accuracy of the 
phase relationship between the two chan- 
nels^ is; dependent on the alignment of 

* Technical Director anil ^* T>evelopm6ni 
Enc/ineer, (TELDHC) TGUfunken-Decna 
Qmhli, Berlin. 

* * * Fre&i d ent , Goth am A v d io Dev e lop - 
meni Corp., 2 W. d6th St., T^'ew Yorh, N. 
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the recording and reproducing styli. 
Aside from tliis, the phase alignment of 
the two channels must remain fixed from 
the outermost to the innermost groove 
of the record, requiring the same tan- 
gential or arc-type motion for both the 
recording and reproducing mechanism. 

All of thc?c problems would be avoided 
if it were poiisible tu use a single groovi', 
as in mnnophonic recording^ which is 
recorded with n single stylus and is 
played back with a single stylus. There 
are :wo possible solutions to the problem 
of how two separate signals can be ac- 
commotlated in such a single groove. 



The Carrier-Frequency Method 

This is essentially a method similar to 
that employed in carrier telephony. 
Here is one type of carrier system : The 
fir^^t channel is fed directly to the record- 
ing cutter through a high -pass filter net- 
work of, for in aUi nee, 12 kc. A carrier 
frequency lying directly above the first 
channel is then used to modulate the 
contents of the second channel, The 
upper side-band (fc^-feh^) is filtered out 
and is recorded together with channel 1 
and a synchronizing frequency. The re- 
corded baud widthj therefore, is some- 
what more than twice the width of each 
channel alone. With a frequency range 
of 12 kc in each channel, a recorded 
bandwidth of about 25 kc is required. 

The reproduction requires a playback 
>^ystem capable of an upper frequency 
limit of 25 kc. After preamplificationj 
the first channel is filtered out by meajis 
of H low-pass filter. A high -pass filter 
thei. isolates channel two, which is de- 
m.odulated in a ring inodulator by addi- 
tion of the earner frequency. This fre- 
quency is generated by a multivibrator 
which is triggered by the synchronizing 
pulse originally recorded on the disk. 
This synchronizing pulse is necessary in 
order to achieve flawless demodulation 
even w^hen the turntable speeds of the 



recording lathe and reproducing turn- 
table do not agree. 

The above desci'ibed system was de- 
veloped over a long period of time in 
the Laboratories of English Decca, De- 
spite the difficult demands on the band- 
width of the recorded disc, the Decca 
engineers had achieved a very excellent 
solution to tlie problem of two-chajincl 
recording in a single groove. They 
achieved a reproducing quality in every 
way equal to today*s highest accomplish- 
ments in the electroaconsticnl ticld. 

The major disadvantage in this sys- 
tem is the relatively high equipment 
c 0 n t ri h u ti on w h i c h the co n su m e r )n u s t 
make to achieve demodulation. It is for 
this reason that another solution to the 
problem of two-chaunelj mono-groove 
recording was sought. 

The Two-Componervf or Vector System 

While the foregoing method achieves 
single-groove recording and channel 
separation by electronic means, a me- 
chanical alternative t-o this is possible. 
The recorded groove contains the two 
information channels as tw^o excursions 
lying at right angles to each other 
(orthogonal system). The actual orienta- 
tion of this set of crossed motions with 
respect to the surface of the disc is ini- 
materialj however practical consider a* 
tions make two particular orientations 
preferential : one vertical-latcryl ; the 
other in which each channel is oriented 
at 45 dcg. to the surface of the disc. 
The resulting groove may be compared 
to a street which runs over hill and dale 
while at the same ^ime winding and 
curving. Tiie n^otion of a ear on such a 
road may he analyzed by separation i;iro 
two components lying at right angles to 
each other, which may then be in turn 
assigned to channel one or two. 

The recording of such signals requires 
a transducer capable of tran dilating the 
signals of channels one or two into 
excursions of the stylus in the proper 
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FOR ADVANCED THINKING, PRECISION ENGINEERING 
AND PURE, CLEAN ACCURATE SOUND REPRODUCTION 



Nothing comes close to JBL precision transducers 



]BL Signature loudspeakers embody feats of audio 
cra/lsmarship never duplicated, JBL extended range 
speakers are made v/ith large voice coils of edge-wound 
aluminum ribbon for brilliant highs, crisp lows, 
rich mid-range, highest efficiency. Frames are rigid 
castings, dural center dome is attached directfy to voice 
coil for clean sound, free of spurious resonances. 

Left to right are the virtuoso 15'^ Model 0130 
with A" voice coil; the versatile 12" D123, 3'^ voice coil; 
the singular 12" D131,4" voice coil; precision 
miniaturized 8" D208, 2" voice coil. 

Then, above, there are the famed JBL low frequency 
drivers, the 130 series with curvilinear cone, 
4" voice coil, for 1200 cps crossover; and the fabulous 
150-4 series with 4" voice coil and straight-sided 
cone for 500 cycle crossover. 




JBL acoustical enclosures are engineered for JBL 
transducers. Pleasingly proportioned, precision built, 
impeccably finished, there is one for every taste. 

At top, the sensational Ranger-Paragon integrated 
stereophonic speaker system. Next, the mighty Hartsfield, 
universally acclaimed the finest of mortaurai speaker 
systems, and the extremely popular C40 Harkness 
back-loaded folded horn. 

Below, the JBL C37-criterior for reflex enclosures, 
and the C39 Harlan corner reflex enclosure of 
provocative design and extraordinary versatility. 
Detailed prints for constructing the C37, C39, 5nd C40 
are available at $3.00 a set from the factory. 

Original concepts distinguish JBL high frequency units. 

Greatest of all high frequency drivers is the 
massive, thirty-pound JBL 375. Of unsurpassed efficiency 
and faultless coverage, the 375 is designed for 
500 cycle crossover. Used in the Hartsfield and Ranger- 
Paragon. Shown here with^he 537-509 horn-lens 
combination which gives wide horizontal and narrow 
vertical coverage to minimize floor and celling reflections 

The JBL 175C)LH assembly combines precision 
driver and complex phasing plug with machined aluminum 
exponential horn and the exclusive JBL acoustical 
lens which distributes highs evenly over a 90° solid angle. 

The solid JBL 075 is made with the original 
ring radiator and annular exponential horn for immaculate 
reproduction of highs over 2500 cps. 



Write for free cotolog. name o* 
your JBL Dealer^ and Information on plans 

JAMES B. LANSING SOUND, INC. 

3249 Casitas Avenue, Los Angeles 39^ Calif. 
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direction. The reproducing trnnsduccr 
doGs tlie reverse. The complex mechani- 
cal matioD of the reproducing stylus is 
resolve? ti into excursions lying at right 
angles to eaeli other wliieh are then eon- 
verted into electrical impulses. Of utmost 
importance is the accuracy of the angle 
which the ^'motional cross" has to the 
surface of the disc in both recording and 
reproduction, and the true perpf^ndicuhu' 
relationship T^hicli the components have 
to each oth^r. Only in this manner can 
maxiimnn sepnration between channels 
bo achieved. 

The (irst oxperimcnis with this type 
of stereophonic recording were made by 
A. D. Blumlein. engineer with t^.M.I. 
Ltd. J FjUghnnd. Since these experiments 
and his patent go back to the early 
thirties, it must be ascertained how this 
type of recording is adaptable to the 
present-day niicrogroove recording tech- 
niques. Expeiiments of TELUT'X' (Tele- 
funkcn-Decco) go back to the years 1954 
and the first eutterbead nt.il i>cing feed- 
back in both channels was built in the 
summer of 195o. 

Quality Consfderaiions in the Vecioral 
System of Recording 

Provided we assume the necessity of 
preserving the full stereophonic effect 
iji two channels, each of which are of 
equal quality, tlien eaeli of them should 
have a degree of quality, with respect to 
freqneney response and distortion equal- 
ing the higiicst attained level of today^s 
eleetroacoustieal knowledge. Further- 
more, we must aiui at the higliest degree 
of intcrchannel separation. The degree 
of intcrchannel separation necessary to 
preserve the full sound-width of the 
original is subject to much theorizing 
and discussion. We have conducted nu- 
merous listening tests in an effort to 
arrive at some reasonable figure and on 
the basis of these tests we feel that the 
high quality of a sfceroophonie recording 
can only be maintained if the separation 
between channels stays above 20 db. Both 
the original recording on tape as well 
as tlie disc nsastering and reproduction 
separations are included in this figure. 
The recording alone should be consider- 
ably better than the 20 db quoted, in 
order to allow for a greater tolerance 
spread iii ma.«>S'prodnecd reproducing 
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CUTIING STYLUS 



F)g. 1 . Mechanically coupled two-compo- 
nent cutterhead. 

28 



equipment. A separation figure of )norc 
than 30 db should be the aim of the disc 
recording industry. This degree of sepa- 
ration requires of the cutting head a 
very high degree of motionnl accuracy. 
To translate this into concrete figures: 
the deviation from the prescribed two 
paths of the stylus by all inAuonces may 
not exceed 1 .5 dcg. At higher frequen- 
cies, as for itistance JO kc. this is an 
a e ti la 1 ]>h y s i c a 1 d i s]> 1 a cc i n c n t o C only 
0.001 mil. Such magnitudes can no 
longer be measured by mechanical vneaus. 
In other w^ords. we demand of a mechani- 
cal sy.=fitem degrees of accuracy wliich 
cannot be controlled by mechanical or 
optical meauK. The only ])ossihle ap^ 
proach in our development of such a 
cutter was to utilize a system of electro- 
motional feedback for the stabilization 
of .styhis n\ot.ion. This type of feedback 
control also made possible the other re- 
quired quaHty demands for wide fre- 
quency rcsi^onse and low distortion. 



SIGNAL^ 
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CUTTER 



POWER AMPIS. 
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Fig. 2. Diogrom of feedback and driving 
coils in the TELDEC cutterhead. 

which are favorably influenced by mo- 
ti on a 1 feed ba ck . Tlie re a re , )i o^^' c v e r ^ 
further problems of non -linear distor- 
tion in such a two -component system, 
wliich will be covered in a later para- 
graph. 

A Double-Motion Feedback CuHing Head 

The integration of the individual com- 
ponents into a resulting double-motion 
of the recording stylus can be accom- 
plished in two basic ways. 

The first way is to use two normal 
single -m oti o n tr ansdu ce r s e o n n c t<^ d 
through a lever system as shown in Fir/. 
1. The motion of system 1 leads to mo- 
tion of the stylus in a vertical directionj 
while motion of system 2 produces a 
lateral excursion. Motion of both sys- 
ten^s simultaneously produces a vcetoral 
resultant of the two motions^ whose di- 
rection and amplitude is the resultant 
of the applicable amplitudes of the two 
directions as well as their phase relation- 
ship. 

Experiments carried on with such a 
system demonstrate its feasibility, as 
shown by a similar type of drive found 
in the Westrcx Type .SB cutterhead. The 
required degree of accuracy of motion 
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Fig. 3. Transformotion of a vertical- 
lateral recording into a 45/45 recording 
by sum and difference formation. 

i.Sj howevt^r. extremely diflieult for such 
a system to attain, e'oen if the quality 
and stability of the individunl motional 
compoiu>nts are of the hirjhrst aceitracy. 
The motional feedback applied to each 
of such systems cannot include the stylus 
suspension sj'stem itself due to the lever- 
type connection between the systeuis and 
the styluSj whose self-generated inter- 
ference cannot he compensated. It 
seem ed the ref or e d es i r a b 1 e to devise a 
cutter in which the armature is of ex- 
treme stifliness in itself, and which is so 
suspended as to permit free motion in 
only one plane. Only in this way is it 
possible to use two feedback .systems 
which interact to produce stabilisation 
of motion between the two channels. 

The feedback loops are so arranged as 
to produce at the same time a complete 
feedback system within each motion 
{Fig. 2). ^'hc feedback voltages are pro- 
duced in two separate feedback coils 
situated near the stylus itself, and are 
fed back to the appropriate cutti)tg am- 
plifier. This kind of arrangement pro- 
duces a linearity compensation witjiin 
the two loops, and furthermore serves to 
negate any mechanical out-^ide influence 
which would tend to disi:)lace the styhis 
motion from its assigned path. Let us 
take an example where a mechanical re- 
sistance diverts the stylus from its in- 
tended motional direction. This produces 
a voltage in the opposite feedback loop 
which is proportional to the diversion. 
Since this feedback voltage is applied 
with reversed polarity through the driv- 
ing aTuplifier to the drive coil placed at 
right angles to it, a motion equal and 
opposite to the mech^mical diversion is 
oreati>d which offsets it and maintains 
linearity. 

The result of such a feedback system 
is the assurance that the two motions of 
the stylus are maintained accurately per- 
]>endicular to each other. Such perpen- 
dicularity is absolutely essential, for 
onlj- in this way can the minimum d<igTce 
of interaction between chamiels I>e as- 
sured. The relative position of the "mo- 
tional cross'' should be cither vertical' 
lateral, or at 45 deg. to the disc surface. 
The selection of one or the other system 
sitnply requires a different placement of 
the driving and feedback coils on the 
firmatnre of the cutter. It is also possible 
simply to '"turn" the "motional cross" 
{Continued on page 83) 
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Ralph Bdlumy, starring in *^Sunrise At Campobdt6'\ listens to stereo on his CoUaro changer and Goodmans Triaxonal Speaker System. 

Collaro-your silent partner for Stereo 



Silence is the requirement — and silent performance is 
what you get when you select the :iew Collaro stereo 
changer for your stereo system. Collaro engineer? have 
designed the high fidelity changer precision-engineered 
to meet stereo's rigid quality demands, Collaro's dlcnt 
operation assures flawlei^s reproduction of the exciting neiv 
stereo records every time. Here is why Colhiro is your 
best buy. 

Five-terminal plug-in head: Exclusive with Collaro. 
Provides two completely independent circuits thus guar- 
anteeing the ultimate in noise-reduction circuitry. 

Transcription- type tone arm: Another Coilaro exclu- 
sive. As records pile up on a changer, tracking pressure 
tends to increase. Result vnay he damage to records or 
sensitive stereo cartridge. This canU happen with CoUaro's 
counter-]:)alanced arm. which varies less than 1 gram in 
pressure between the top and bottom of a stack of records. 
The arm accepts any standard stereo or monaural cartridge. 

Velocity trip mechanism: Unique design of this sensi- 
tive n\echanism insures that the Collaro changer will trip 
at extraordinarily light tracking pressures — a require- 
ment of many stereo cartridges. 



New Collaro changers include all of the best features which 
have made Collaro the largest manufacturer of record 
changers jn the world — - as well as important new features 
vital for superb stereo as well as monaural performance. 
There are three Collaro changers priced from S38.50 to 
S49.50. The changer illustrated here is the new Continental, 
Model T5C-840, 

For full information on the new Collaro stereo changers, 
write to Dept. A-11, Rockbar Corp., Mamaroneck, N, Y. 




American saies representjitive for Collaro Ltd. and other fine coirpanles. 
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Understanding db, dbm, and VU 



JULIAN L BERNSTEIN^ 



An interesting and informative clarification of the differences between the terms used in describ- 
ing power and voltage ratios, together with the required formulas and instructions for their use. 



QDiTK EARLY in the Listoiy of the 
telephone^ engineers vecognlzed a 
need for a special unit witk whieh 
to measure and compare the losses of 
different telephone lines. For various 
reasons, they selected the loss of a mile 
of "standard cable" at 1000 cps as their 
basic unit. This hecaine known as the 
"transmission unit/^ and later on^ as the 
decibel. Today, the decibel has taken on 
added si^niifieance, as a glanec at any 
technical advertisement will show, for it 
is common practice to specify equipment 
performance in terms of decibels. A good 
working knowled-^c of the decibel, and 
its first cousins, the dhm and the VU, is 
essential in order to understand todays 
technical literature thoroughly. It is the 
purpose of this article to aid in supply- 
ing such understanding, and clear up 
certiiin misconceptions regarding those 
umfes. 

The Decibel 

In electrical circuits, emf^ current, and 
power arc enstomarily measured in units 
named volts, amperes^ and watts respec- 
tively. Although these units may be used 
for measuring electrical audio signals, 
it is advantageons to specify a different 
unit for such signals, one which is based 
on human hearing. The unit should also 
be independent of the system in which 
the measurement is to be made, that is, 

* FCA InMituic£. Inc., 350 W. dth St., 
New Yorh 14, iV. 




Fig. K A typical VU meter scale, used to 
compare amplifudes of audio signals. 
Note that 0 appears approximately 2/3 
of the way up the scale. This corresponds 
to 0.775 volts applied across the meter 
and Its internal rectifier. (Court-esy Weston 
Instruments Division of Daystrom, Inc.) 



Fig. 2. Thresholds 
of audibility and 
of pain. Note that 
at 1000 cps the 
pressure differ- 
ence IS 10^^ be- 
tween the thres- 
ho ds, but the db 
difference is only 
1 20. (Courtesy Bell 
Telephone Labora- 
tories. ) 




it should function equally ^vell for an 
aooustic pressure wave as for its elec- 
trical equivalent. The bcl (named after 
Alexander Graham Bell, inventor of the 
telephone) is such a unit, and is defined 
as the logarithm (to base 10) of the ratio 
o(- the power content of the wave being 
measured to that of another wave, known 
as the reference. Algebraicallyj the bel 
is found from the relationship 



Nh = log 



p. 



in which Nh represents the number of 
be Is being produced by the wave being 
measured, Pj is the power content of 
that wave, and Po is the power content 
o£ the reference wave. 

In practice, the hel is much too large 
a unit, so it is divided into tenths, each 
called a decibel, abbi-eviated db. Dividing 
by 10 means that there will be ten times 
as many smaller units in each belj caus- 
ing' the equation above to change into 



iV,/& = 10 log 



P. 



(1) 



Observe that in Eq. (1)^ Pj and P^ both 
repiosjcnt power. Thus the units cancel, 
hiaving the ratio a dimcnsionless quan- 
tity, thereby permitting the decibel to be 
easily applied to any wave^ acoustic or 
electric. 

In Eq, (i). the ratio of P. to P^ may 
be any value. In the event Pj is the 
larger of the two, the ratio is greater 
than unity and the resulting value of 
Ndh will be positive. Oa the other hand, 
sliould Po he the larger, Ndb acquires a 
negative sign, since the logarithm of a 



number less than 1 has a negative char- 
acteristic. When working with ratios less 
than unity, two important considerations 
must be taken into account. The first of 
these is that a negative value of Ndh does 
not signify a reversal of di recti oUj as 
does a negative voltage or current in an 
electrical circuit. The only significance 
of negative db values is that they indi- 
ca t e th e m ea s u red w a ve is siu a 1 1 e r in 
power content than the wave to which it 
is being compared. The second consider- 
ation is purely mathematical and involves 
the correct notation for a negative loga- 
rithm characteristic. For instance, it is 
customary in algebra to express the log 
of a small number, say .002, as 7.301- 
10. For decibel notation, this approach 
is exceedingly chnnsy and should be 
avoided. Instead, the indicated subtrac- 
tion should he made immediately. Thus, 
for the number above, the positive por- 
tion of the logarithm (7.301) should be 
added to the negative portion (-10), 
resulting in as the answer. This 

latter value has the virtue of being much 
easier to work with, and is just as valid 
as the original logarithm written in the 
usual manner. 

Decibel notation, as the equation indi- 
cates, is always a comparison between 
two values. There arc therefore many in- 
stances in which Ndb will appear to he 
the same numerically although the indi- 
vidual power values arc not necessarily 
identical. To illustrate, suppose that the 
power dissipated in s. certain i-o.sistor is 
1 watt. N'ow, suppose that the power is 
increased, say to 2 v/atts. The inerease 
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en^en 



TRUE HIGH FIDELITY 
WITH THE MODERN-LIVJNG LOOK 



Searching for the most in true high fidelity 
with the modern-living look? It's here . . , 
the new Jensen CN-100 loudspeaker system 
. . . with performance far beyond cost and 
size . . . styled in small-scaled elegant 
simplicity. New magnificent ''big speaker'* 
bass . . . full, complete hi-fi range for all your 
monophonic and stereophonic listening. 
Warm and graceful in line and form with the 
natural beauty of fine Walnut, Tawny Ash 
or Mahogany, the CN-100 is meant for your 
living room. Costs only $149,50. 
Send for Bulletin JH-1, 




■pUJXiI- 



ADVANCED DESIGN 
3 -WAY SYSTEM 




M.F Unil 

Tubc-Jo^dcd Port 
Mid-Channel 
Flcxarr* Wottict 



New \2" Flcxair woofer 
brings the air suspension 
principle to a new peak 
of performance , . . full bass' 
response to 20 cycles. 
Special 8' mid-channel 
and compression-driver h-f 
unit carry the range 
smoothly to 1 5,000 cycles. 
Impedance 16 ohms; power 
rating 30-watts. High 
sensitivity assures adequate 
drive with a clean lO-watt 
amplifier. 

BF-100 Universal Bass- 
Superflex* cabinet only for 
alt 12' speakers and systems- 
31J^^H.. 21" W., 
$69.50. 



re 




en^en 



DWhion of T/>e Motor Co, 



MANUFACTURING COMPANY 
6601 South Laromie Ave.^ Chicago 38, Illinois 

in Conodo: J. fl. Longtiaffc Co., LM., 7o/on/o In Mexico: Rodios Y T^Uvision, S. A., MoxJco D. f. 
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WATTS/C//^ 
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BACtiGROUND KfOtSe- 
OF AN AVERAGE 
LIVING ROOM 
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Fig. 3. Decibels vs. acoustic power using 
the threshold of audibility at 1000 cps 
OS 0 db, 

ill power, in tcnicis of db, luay be found 
by merely substituting the values in Eq. 
(1), tbus: 

A'.;^- 10 log (2/1) =3.01db 

But consider what would happen if the 
ori^iniil power dissipation had been 5 
Avatts. Doubling the power would eause 
10 watts of dissipatiou to appear in the 
resistor. Again substitnting values into 
the equation, 

N<ib = 10 Ifig (10/5) ^ 10 log 2 ^ Sm db 

From this it is clear that whenever the 
power in a circuit is doubled, it is the 
equivalent of im increase of 3,01 db 
above the ongiiial value. Oddly enough, 
this characteristic of the decibel closely 
parallels the psychology of human hear- 
ing, for the car judges sovmds by com- 
parisons, comparing what it bears now 
to w^hat it heard a moment ago. Thus, if 
a sound is made twice as loud as pre- 
viously^ ri^gardlcss of its original value, 
the ear interprets this as a 3.01-db in- 
crease. Conversely, cutting the power in 
half, which is the equivalent of inverting 
the ratio in equation 1» causes 'Ntib to 
become -3,01. This value (3.01 db), 
which is .simply referred to as 3 db for 
convenience, is very important in audio 
ci re u i ts . f o r the a ve r a ge hii m an ear 
recognises 3'db changes, either increases 
or decreases, as a definite change in the 
loudness of a given sound, while it is 
almost insensitive to 1-db changes, and 
unless trained by practice, cannot reeog- 
niiic 2-db changes. It is for this reason 
that bandwidth is usually measured be- 



t we en t he t w o f req ue n c i es (called the 
half -power frequencies) at which the 
output power is 3 db less than at the 
center of the baud. 

Extending the range of rati<»s shows 
that if the power ratio i^^ quadrupled, 
= 6\ For a power ratio of 10 to 1, 
Ndb = 10 J while a ratio of 100 to 1 makes; 
Ntih equal to 20. Continuing on up the 
ratio ladder, it is easily seen thai imdli- 
plying the ratio of to by 10 is the 
same an addhig 10 units to N^w. Thus, 
for a 1000 to 1 ratio, ^r}h becomes 30, 
and for a million to one ratio, Ntih^GO. 
Again, this coincides with human hear- 
ing, for the ear drum moves only 120 
times as far for the loudest sounds 
(thresliold of pain) as it does for the 
softest sounds (threshold of audibility) 
in the vicinity of 1000 <qis. This ear 
motion, however, corresponds to an 
acoustic power ratio of somewhat more 
than 1,000,000,000,000 to 1, as shown in 
FiV/. 2, For such a ratio, N<}f> is slightly 
greater than 120. Clearly, an additional 
advantage appears in using the db, for 
it permits small numbers to express large 
values. Because of this reduction in 
nunierieal sisie, the db is often referred 
to as a compressed unit. 

Power Reference Levels 

Regardless of the value of Pj m Eq. 
(1), if it is equal to P., Nob nujst equal 
zero. Electrically, zero implies the ab- 
sence of the quantity being measured, 
and ideally^ 0 db should have this mean- 
ing. This is not possible, however, for 
the db is based on a logarithmic quantity, 
which can only equal 0 when the ratio 
equals 1. Because of this, some arbitrary 
value of power must be selected to repre- 
sent 0 db, with this chosen value being 
known as the reference Jcvg), Any other 
value of power appearing in a circuit 
may then be expressed in dh with respect 
to the reference. For measurement pur- 
pos(is, always considered to be the 

reference, while the power content of 
the wave or signal being measured is 
represented by I\. The resulting value 
of Ndh is often known as the poiuer level 
of the wave under measurement. 

The reference level, as stated above, is 
arbitrarily selected. Logically, however, 
it should correspond to the threshold of 
audibility, and acoustically, this is the 
value so used. Fujnre 3 illustrates the 
resulting power levels for various values 
of acoustic power based on thi-i refer- 
ence. For radio. TV, and recording cir- 
cuits this roferonee turns out to be too 
sn:ialL for most circuit.s are desigmsd to 
0])e rate w i th 1 on ds pea kcr s tl i a t must 
provide sounds substantially liigher than 
the threshold of audilnlity in order to 
overcome background noises^ which aver- 
age around 35^0 db, as the figure indi- 
cates. Therefore, for clectrifal circuits. 
P.^ has been standardized at 6 milliwatts 
of power dissipiated across '>00 ohms 



resistance, which is usually written as 
6 mw/oOO CO. Fig It re 4 sliows the resulting 
power levels for electrical circuits using 
a 6 mw i-efercnce. It is interesting to 
note that this ladder is symmctricQl 
around 0, for a given ratio, if inverted, 
provides the same change in Ndb. 

The VU and the dbm 

If all audio signals were pure sine 
Avavcs, the dh would be the only unit 
required for measurement purposes. Un^ 
fortunately, this is not the ease, and 
most audio signals arc quite complex. 
This in turn cnuses diiliculty in measur- 
ing their relative strength in db, .s^imply 
hoeause the rms amplitudes of a complex 
wave is not 0.707 times the peak value. 
In fact, for some .signals, the rms value 
may be as small as .05 times the peak. 
This being so, broadcast engineers set 
out to design a meter tluit would ac- 
curately compare the relative amplitudes 
of various audio signals. It was found 
that it would he more convenient to de- 
fine a new unit for this meter to measure, 
rather than to rely^ on the o^'er worked 
decibel. Since the meter was to measure 
what might loosely be termed vohime, 
what could be more natural than to call 
the new unit a vohivie unit, abbreviated 
VU. The VU is similar to the decibel 
since it uses a logarithmic ratio, but it 
{Coyitmned on par/e S9) 
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Fig. 4. Decibels vs. electric power using 
6 mw as 0 db. Bosed on this reference, 
most commercial amplifiers ore capable 
of producing an OLilput of v 30lo - 40 db. 
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THE FISHER Gold Cascode toners 
are at the theoretical Itmits of sensitivity — 
only 0*75 microvolts needed for fine reception. 

THE FISHER tuners feature highly sefectivo 
IF circuits, plus precision altgnmeint ^or interference-free 

reception on FM pnd AM (even under the most adverse conditions). 

THE FISHER TUNERS, both stereophonic 
and monophonic/ boost the greatest number of advanced 
Is and are the flrsf choice for every high fidelity application.. 




THE Fl 




AUDIO 



Plug-m conversion, when desired, 

for Mulfiphx jfereo recBpfhnt 

FISHER RADIO CORPORATION 

21-29 44th Drive • Long Island City I, N. Y, 

txporh Morhpn Exporting Corp», 458 Broqdway, New York 13, N. Y, 



Mode/ FM-90X 
FM Tuner 



Mode} PO'R 
FM-AM luner 




Model 90-7 
fM-AM Tuner 
wUh Audia Conlro/j 

Another Fisher First 

THE FISHER Deluxe Series 90 tuners 
are the only initrumenti in the world 
feoturing IF interilation rnu^ing on reg- 
ular FM, OS well OS Multiplex (to whrch 
it can be readily adapted ) 
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RC Filter Design for High- 
Impedance Crossover Networks 

CHARLES W. HARRISON, Jr, 

Cdf., USN 

The techniques and procedures of high-impedance RC crossover network 
design are simple once they are understood. The author gives design 
criteria for two- and three-section filters in the form of working formulas. 



Two oil three K<;ction RC dividing 
n e t w o lIcs a r c f ic q i u^!i tly a m ploy cd 
in (hull chaiinol amplifier sytitems.^'^ 
Those networks sJionld permit uniform 
transition of the delivery of power from 
the hixss speaker to the treble speaker 
and \icc-v(irsa in the region of cross- 
over. To aehicve this the sum of the 
powers in the two chaimeh nnist be 
constant with respeet to j reqneney for 
a .-^ii^nal voltage of eon^^timt amplitude 
applied to the input terniiimls of the 
fj Iters. The filters dise\:^sed in tljis paper 
permit this to be aecoin])lished to a hij^h 
degree of approximation. 

The origin of desi^^n fornu;Ia,s for 
high-impedance RC crossover net worlds 
is a iny.-^terj- to the average andio hobby- 
iat. J^'or tliis reason he Is reluetant to 
change cireuit parameters in a standard 
f i 1 1 e r de ^v^n t or fear of o V) t a i n i i le a 



* 9700 S}WU} Heights Blvd., X.E., AU>u~ 
qn.ergue, N. M. 

Mjenjiinilu B, Drisko rtrtd R> D. Danell, 
■'40-db Feedback :iii<lio ftnipli(ier.^- Elec- 

^ Charles W. IlMrrisoa, Jr., ''l Eigli qunl- 
ity dvial-cliiiiiiiel ainplillor." AUDio^ Janu- 
s^rjj 195 G. 



clc^ r a d a tio 1 1 in t) v( ^ r - a 11 pe r tor 1 1 j a n ee . 
But unee the ba:iic principles of design 
arc imdcrstood the experimenter will 
realiz(^ that an hilinitc number oi RC 
inters for erossover application will 
meet his requirements. He will Jt^ able 
to deterniine cii'cuit paranK^t<n*s, A\'ith 
faeility, for two-, three-, or nioro^ sec- 
tion litters. The purpo.se of this article 
is to v>eriiiit the hobbyist to ''see throngh 
a ^lass'' more clearly with respect to KC 
filt(a- design. 

Part 1. DERIVATION OF AP- 
PROXIMATE FORMULAS 

1. Three-Section Low-Pass Filter 

A ]nw-pa.ss t]iree-soction RC Clt(^v is 
shawii in Fitf. 1. Jj^ach section, con si. sting 
of a re.sistor and cnpaeitor C^^ con- 
nected in the circnit as illustrated, is 
CO 11 s e c n ti vel y n u rwho i 'o d f r oi 1 1 left to 
ri^lil. It is assumed that section ] is 
driven h\ a cathode follower of loss' in- 
ternal imped«'inw^. and that sedition 3 
works directly into the grid of the inupt 
ta})e of the ))ass amplifier. 

The desigjy is based (m the folh>wing 
criteria : 



(a) Each lilier section is to provide 1 
db of voltage attenuation at the cross- 
over frequency. TJii^; requires tlui time 
constants ol^ each lilter section to be 
erjual. 

(b) N^o filter section is to load the driv- 
ing filter section appreciably^ i.e.. sec- 
tion 2 is wni to load section I signifi- 
cantly, etc., at any frequency. (It is 
tacitly assumed in these ealcnlations that 
each sectiuTi works into an open circuit.) 

(c) Tlie entire filter and the succeeding 
vacuuni-tn])e ei^rcuit is not to load the 
cathode follower unduly at any fr(^~ 
quency. 



If and Ei,,,,^ 
ontput voltages o1' 

then 



are the input and 
section 1, 



or 
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Here t\, is the crossover frcquem.y. An 
inspection of the circuit shows that at 
any arbitrary frecpiency /, 
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C ' 



TWO SECTfOM LOW PASS FIITE8 



Ji2 



C2 



T 
1 



DcSrON DATA Rl £ 5K; R2 = oJll; a^5 
SUMMARY: 

9.7fR_ 




TWO SECTION HIGH PASS FtLTER 

^( — \ — \i 



C4 



DBSIGN DATA 
SUMMAW: 



l^r.= o'*n-l WITH 5 AND Jl^t5K 



n = 5 , 6 
n=4, 5, & 



DESIGN DATA R3 ^ 5 K; JM ^oR3; 5 
SUMMARY; 

]— 



Fig. 1 (lefr). Three-seclion low- and high-pass filters. 



Fig, 2 (right). Two-section low- and high-pass filters. 
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you can convert 
to stereo 
without a 
second woofer 
or expensive 
network 

IF YOUR WOOFER 




HAS FOUR TERMINALS 





These four ierminals lead loan exclusive 

University feature ^.^The DVal VOICE coil,.. 

two electrically separate voice coils 

on (I 8ini;ile woofer that provide perfect 

bass from both stereo channels, without 

the need for expensive or complicated stereo 

adapter networks or ^^coniroV^ filters. 

This means the tonal magnificGnce of University 
stereo adapted speaker systems can he perfectly 
matched for stereo with the sole addition of an 
inexpensive^ compact stereo '*add-on" speaker, 
or other suitahle limited range speaker. This is 
possible because stereo effect is created largely 
by frequencies above the nominal bass range. 

How Univerdity dual voice coil woofers work: 

Voice Coil A of the woofer receives the 

full bass from one stereo channel. Voice Coil B 

receives the full bass from the other channel. 

Then. ..exactly as done in two-woofer 

stereo systems. ..io/Zi bass signals are blended 

acoustically. Result: authentic, balanced, 

fitll'bodied bass that will give you the enduring 

satisfaction of superb stereophonic sound. 

Thus, you save lUe expense and space 
of an additional woofer and its enclosure. 

Whether you are investing in a complete stereo 
system. ..or starling ^vlth a monaural system for 
later conversion, ..a University speaker system* 
featuring a dual voice coil woofer proves once again.. 
ivith University it pays to own the very finest! 

^Univ^rsUy tvoo/ffx hiiving duol t^oicc coih nr^ madfls: 
C ISW, C-12Sn', C I sue Olid C'12IIC. Tiu-sc art c^mpUyfil in 
S}jrnkir .tySU:t...\: D'-hOnaira-12 5-35 ; Stnior 5-5, S^SS : 

Atailrr S f>S ; D^nn S-7 , 5 7$ ; Classic S-fl, 5-4?, S-9S : 

VflfA Lificnr S-IO, 5-705, S-H, 5 J 75: Traabnittmr S-12S. 
fSytlt'm Tnoitcl.s in Ughl lyjyf arf fully itt-reo niLii^tcii. 
SyiUm m£>rl/^}s tn bold iype cnri h» najHy nnJ inc.xp^-tuiv^ly 
i}fcfjari}J jot ilCfffi wilh kil SK-1. U^rr $S,95 J 



LISTEN 




SOUNDS BETTER/ 



How to achieve your University stereo system 

Select the stereo ndapler spciikcr(s) ih.U best b\ul^ 
your budget, decor niid spiuc reqiurcmciUs. Ench of 
Universi[y'a all-new stereo adapter spcuker-i ha^ 
hocn &pccKdly desifined to provide a pertccl stereo 
m;itch by dire.<2 connccUou to your dual voice coil 
fiystcm. (Tor bv^lems not having; i\ dual voice e ' 
woofer, a filereo adapter network is availabl 



coil 



oofer, a filereo adapte 
Slcreoflcx I i^ well suited for bookshelf iustalla- 
lioiis. SicTcoflox II, u'iih its narrow silbouclle^ 
makes a fine eud tnhle. Model SLC can he affixed to 
a wall or '1ile-poIc»" its decorative fibreglass hous- 
ing blending smartly with modern furnishings. 




Tlifiic illus^lffifiniks ATL- ly])io[t1 of liow nny of I he Uiiivcr- 

:^-s]]iMkcr ytcrcn syb^icih conihiiuiMotib, Above, js^ a Su^reo- 
{\c\ II tiniiittti <1 to [I full-raiipe speaker system. llcUw, 
iirc l^v■a Stcrroflirx W usrjd ^vElh jusi :i dual voice coil woofer 
ill a suiUiLle viudobUfc, 




S^c your denlor for any destred ntiditional info^tna^ 
tion. Or tcrilo to Desk li-fi _ T^htiicul Service Depnrl- 
motttj University LotuJspeokerSf Inc., WJiite Plaitix^yA 




STEREOFLEX I: I>r;tJble horfl-103()e<S, 
with 6" mid'raPRC driver and 2000 

Resoons{>: 120'ls;>D0cc^s. Ka/dt^Qod 

X 10V^i"d. Liter net: Mahocany- 
Blond or Wi]lnur-(SS>SO. 




Sttft^OFLlX iLD^ublt^ horn loaded, 
using ai ^ilmifici a\i Lalumn mid' 
ranee wlih heci«y duly coniprcislDn 
driver and 3CK>0 cts cnmot/e/ wlde> 
3ng\e (wGL'tcr. Buitt-in drill iahc£ 
CQJ»lral. fte^ponsff; iSO tps to be- 
yond audibility. HirdiAiCQd turniture 
f.niihes, ?5V^i"li.KlO'w.xl9V^i' d. 
Uier ret; ^^^ho^any - tl 10.00, 
Blond or Wj1nut-$l 13.00. 




r<«DDEL ^LCi SumL- d<. SlLT4;uriLM I, 
Djt iwith dcco/ato* chartoil ir^y 
MOr^RlAii ndu*iln£ and go\6 jno- 
dilQd Front gr'iWz jnd adfustibJe 
Ijllhlg iland. i]Wh.K\iWm.x 
iO^f'd. Uitir rwtr 543,50. 

STtRFO iDflPTEft HETWQRK A-): 

Ai/aLlabl[> for use witli any brand 
<jt ipcaktf system nol liavine i 
duji voice coii woofL'/. Hal necflfd 
v/i(h tlnivcrilty tpcaker syilcms; 
Dtftlon4lrc-12. Senior, Waiter, Trou- 
bJtfor, Di!3(i, CUiAic. UKrj Linear^ 
12 ar -15. Ujcr ne(; JJG.Qfl. 
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WWW., 



out 



(5) 



In Eq. (3), Bj and Cj are the resistive 
and eapacitive elements of iicction 1 and 
CO = 2^f. When o) = (i>^ one may equate 
the magnitude of. Eq. (o) to ( Eq. (i). 

Thus 



or 



Hence, 



(■i) 
(0 



At In^h frf^i;]ueucies the reiietanee of 
Cj will be small (point a will be at 
i?:ro\ind potential) so that Rj is the 
cathode-lol lower load. To satisfy dei^i-^m 
cnterion (c)^ should be at least 5000 
to 10,000 ohms. Furtheriuore^ desi^m 
00 nd i t io n ( b ) vo. q u i res 

B, = 5R, = 2oR, (7) 

ov better 3'et, 

B,--^10B., = 100B, (S) 

In either ease it is worth noting that 
R^ is the geometrie mean })etuxcn Rj 
and Rj. Suppose one .selects Bj = 10^000 
ohms. Then from Eq. (S), i^^ -100,000 
ohms and Rj= 1 meg-olim. Sinee Bj is 
specified J Cj is determinable from Eq. 
(6). Design condition (a) requires 

R,Cr-^B^C, = B,C\^ (9) 

so that 



EX., 
B, 



in) 



It the input capaeity of the bass ampli- 
fier is sif^^nificantj as eonipnted from 
Eq. {l'J)f should be reduced appropri- 
ately. 

C.2 is the geometric mean between Cj 
and C\^j if B,i is cbo.scn as indieated in 
Eq, (7) or Eq. (8). 

An inspection of tlie eireuit reveals 
that the low-pass filter does not provide 
a grid return. The grid leak should not 



be connected acros.s tlie output terjninals 
of section 3 tor reasons o£ loading". In- 
stead, a resistor of appropriate value 
R,^ is connected across the input termi- 
nals of section 1. Then Ri+Bj-\-Bj-^ 
R,j forms tlie grid return of the input 
tube in tlie bass amplifier. 

This completes tlie design of the low- 
pass three -sect ion lilter. A summary of 
design data is given in Fig. 1. It is 
worth mentioning that the larger the 
value of the multiplier a in the formula 
Rn-^^^7\-} tJie more accurate the ex- 
pression lor C^^ becomes. The judicio:is 
ohoii^e ol; resistor vahies may permit 
use <^f capacitors of standard vahie. 

2, Three-Section High-Pass Filter 

A three-.section high -pass filter, com- 
posed of resistors R^ and capacitors 
is also pictured in Fig. 1. It is assumed 
that the voltage E^^^ is delivered by the 
f^athodc follower and that -S^^.j^ is the 
voltage applied to the input tube of the 
treble amplifier. B-^^ is the grid resistor. 
T lie desig J i e r ite r i a are the same as 
stated for the low-pass iilter. 



--1.12-- 

--fc 



R, 



The) I 



\/i(y,^B_^'Cr A 1 



J. 12 



Solving (IS) for C one obtains 



(IS) 



(U) 



At some high iieqneuey the reactai\ce 
of C becojues smalh so that the cath- 
ode-foUower load approximates il^ (it 
is assumed that 5Cr^). Accordingly, 
T^.j should be 5000 to 10,000 oluas. If 
B,^ ~ lOjOOO olunSj C> is calculable from 
Eq. ( 14) . From design criterion (a) 
0 u (3 k n o ws th at t lie ti rnc co n s t a )i ts of 
all niter sections must be equal ii each 
section is to provide 1 db oC attenuation. 
Therefore, 

B,fi, = B,C,--^Bfi, [15) 
Also, to satisfy design criterion (b). 
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FREQUENCY (N CYCLED PER 5£COND 



Fig. 3. Perform- 
ance doJo of two- 
section crossover 
network, 



B^ = oB^, = 25B,^ (Hi) 
as minimum. Preferably, 

R^^lOBs-^lOOB,. [17) 

The design of the three-seetion liigb- 
]>ass filter is now complete. A summary 
of de-sign information is provided in 
Fig. 1. Again, the larger the value of 
a in tlie relation B^^ = a R^^, the more 
ami rate the formnla for hecomes^ 



3. Two-Section Low- and High-Pas4 
RC Fitters 

The same techniques and procedures 
employed in the design ot three -section 
filters are applicable in solviug for cir- 
cuit viiluGs for use in two-seetitm cross- 
over networks. Figure 2 presents neces- 
sary design inforjnation for the low- and 
h ig h -p a s s 1 1 er s , 1 1 is assni 1 1 ed th at 
each filter section must provide 1.5 db 
signal attenuation at the cross- over fre- 
quency, 

Illu^itrative example : 
Design a two-seetion 800 -cps liigh -im- 
pedance crossover network to be driven 
by a low-impedance cathode follower. 
(When determining filter circuit pa ram- 
etQX% it is convenient to have at hand a 
table of resistor and capacitor values 
manufactured as standard items.) 

Refer to Fig. 2. Select Ej = 13,000 
ohms and = 130,000 ohms. Then 

c 

' 9.7x800x13,000 

^-^0.01x10-^ farads mfd. 



R, 



-.0.001 mfd. 



Let R, = 15,000 ohms and R, = loO.OOO 
ohms. Then 

1 



4.06 y.SOOy 15,000 

0.02x10-^ li\vMh = 0.02 mfd. 

C.^^Jl^ ^0.002 mfd. 

Since the filters are driven from the 
same source, the maxinmm possible load 
on the cathode follower (assuming that 
each iilter works into an open circuit) 
is the parallel combination of R^,j i?., 
7^. and R,^. If the iniuimmo load is to 
be 5000 ohms, 2?,^. the grid retnrn for 
the input tube of the bass ainplificr may 
bave the value = 20,000 ohms. The 
total grid resistance is then 16^1.000 
ohms. 

A two -section crossover network has 
been built according to the above speei- 
fi cations; however, resistors and capaci- 
tors of ±10 per cent tolerance were 
employed in the construction. The actual 
CO m p on en t va 1 ues we re not m ea s u red 
nor was any "padding'* of the completed 
network attempted. The results of mcas- 
nrenionts on this network are shown in 
Fig. 3. 

(Continued on ;2jr/y?^ 6fi) 
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a stereo tape deck 



to 'record' stereo and play stereo 

for as low as 



89 



Records and Flays Back Stereo 
4-track head handles both 
2-channel and 4-channel stereo 
tapes, as well as dual-track 



Pushbutton Controls 

Unique^ easy to operate . . , the 
complete lacilities of a 
recorder ... at your fingertips. 



3*Speed Versatility 

V/s ips, 33/4 ips> and IV?. ips 




to meet any speed requirement 

. . . including the new, 

low- speed 4-track stereo tapes. 



Mounts Easily Anywhere 
Vertically or horizontally the 
Telectro Series 900 is as easy to 
install as a record changer. 
Handsomely styled it blends 
perfectly into any home decor. 



TELECTRO" 900 



SPECIFICATIONS: 

Fmtter and Wow: 

Less than of 1% 

Signal-tO-Noise Ration 

Better than 50 db when used wSth 
Tetectro preamplifiers 

Speed Accuracy: :t2% 

Frequency Responses 

7V2 ips-40 to 15,000 cps 
3% ips-40 to 10,000 CPS 
17/fl ips-40 to 6,000 CPS 

Dimensions: 

13'' W X 12" D X D below motorboardl 
X H above molorboard 

There are five models to choose from Including a 
three-head unit v/Ith provision for simultaneous 
monitoring while recording. (Matched Record/Play 
preamplifier with VU meter and a play preanrtpli- 
fier are available,) 

MODEL < FUNCTION 

900-1 1 Monaural Record, Stereo Play 

900-2 I Monaural Record, Stereo Play^ 

I Monitor 

900-3 1 Stereo Record, Stereo Play 

900-4 I stereo Play 

900-5 I Stereo Record, Stereo Play, Monitor 



All prices and specifications 
subject to change without notice. 



For Further InfovmatiDn Write 

A PRODUCT OF TELECTROSONIC CORPORATION, 




Make 
Your 
Hi-Fi System 
Complete 
. . . with 

stereo 
tape deck 



Add a Telectro Series 900 
Tape Deck and make your Hi-Fi 
system complete. Flexible 
enough to lit into any system, 
the 900 is the design answer for 
the audiophife who has 
wanted to add- tape facilities 
without duplicating his 
electronic components. It is the 
best of what you want, yet 
sensibly priced- 
Check these extra Features: 
Solenoid operated automatic shutoff 

Digital Tape Counter 
• 

Rotary design speed selector for 

easy speed choice 

• 

Unique Brake Design permits easy 
reel rotation 

Fast Wind-Fast Rewind without tape 

spill or breaking 

• 

Pushbutton Interlocks fuiiflU 
professional requirements 



by 



TELECTRO 



35-18 37th STREET, LONG ISLAND CITY. NEW YORK 
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Design of a High Quality 
Stereo Console 



R. A. jOSS^ 



' Handsome is as handsome does'' it is said; but even if this installation 
were not handsome in performance, which it should be considering the 
equipment employed, it is certainly attractive enough for any home. 



Fig. 2. Block diagram showing inlerconneciion of components. Dotted lines indicate 

proposed future addiiians. 



SOURCES 



TABLE 



TUNER 



RECORD 
our 



PRE- 



hri 



IN 



AMP. 



OUT — ' 



TAPE 
RECORDER 





LR AMP. 


TRANSFER 
SVJITCH 






R> H> AMP. 





■■TAPE - DISC" 
SWITCH 



1 

I 

j" " STEREO " "I EQUAL. J 1>UAI ^ j 

C ^^l^ Lj — IP^'^A: ~ '^H^ J<2 L J 



WITH THE CI.'KRKXT lll-fl ''boon^,'* M 

eoii.solo.< ;iro r^i^nng m\ tho rnarkoi, 
nil Jiighty tonkvl n>; the bii^t word in 
sound vt'procluction for tlu^ home. To the 
initial njnny ni; Lhei^e imh^ laek the 
wide ran^^r ^teee.ssary for quality repro- 
(hietion. hui thoy do otVor the ^';i<lv:ni- 
ii\.*f^e'' of )ioi]>iing evervHiini^ in one lir>nd- 
some paiikag-ej and. Ici'r? V-avc it, innny 
iimuy liorne inusu^ s^ys^ienis are snhl on 
the biisifs of iippeai';nK'(^ rather tlnui per- 
fonnAMee, 

As? hi-ii s]j<'ei!( lists. Mnd with the above 
in mind, wv deeided to see if it were 
possible to de.^i^n a iniit uhiini^ tstandjnd 
higli-lidelity eomponents whieh wtndd 
offer the eonvenienee o.l i\ paekage nnil 
with the hi<^h-qniility ?^ourid of true wi[le- 
lange reproduction. \Tliile we were at it, 
v!Q deeided that the '^ujOTistoi-'" would 
incorporate ''ail modern ^'^nivenieneos,*' 
with Iniilt-in tape recorder and steri'r>- 
phonie playback. It was al^o decided tn 
inelndc beth record ehnni^n- and a triin- 
scription tnrn table, the latter designed 
only for sinirk -f^peed opf^-ation. Tln^ 
dianj;>er provide.^ non-eiitieal haek- 



Souiifi i^crlpilnh >^ryyif\r I lit:.. J.^./.O J\iyk 
Ave., Monh-ffil, I'-Q-, Cnvada. 




Fig. 1 . View of the "^weH" containing 
portable Ampex A-1 22 tape recorder. 
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proujid music listening, and the addi- 
tioTnd Mi^i). 4o and 7S rpm f^perds, while 
iIh' sinjplijiratiim of the turntable per- 
]]^its tlic choiee of a hig'h-(piality hnt 
low -cost nnil. 

Acoustic Feedback 

ft was reftli/ed that tlio major problen^ 
U\ ovcreoijic woidd be that of a<;()nstic 
Iced back between the loadt^peaker^^ and 
the record ]jlayers. Mn^^t package unites 
deliberately restrict the bnsjs range to 
a\()id this problem, hut this was to be 
n. ))o-ct)m)>](niiise syst<'ia, with extended 
b«nss response. Vjuions ideas were tried 
and discarded, but the solntion turned 
out to be <juite 5^implc. The basic solution 
to Wii' problem of aeoustie feedba(k is 
to isolate the speakers from the record- 
player. Usually distance i.s the isobit inof 
medium, Inil with tln^ adveiit of tln^ 
acou<itie siit^pen^ion technique, truly 
wide-ranj^e reproduction becanie avail- 
able fi'om relatively siiniU enelosiires, 
which could be acoustically isolated from 



the cabinet containing the turntables by 
floating*" the enclosures on a foam- 
rubber pad inside the equipment cabinet. 
This lelatively ^;iniple techniipie proved 
entirely sati<^ factory— the turntable and 
arm is directly ovej' one of the AR-l's. 
and no trouble wbatover has l)een en- 
countered with acoustic feedback. 

Choice of Electronic Components 

Driving the speaker system.^, we have 
two ^^t)-watt amplificrji. but the preamp 
wa,s something of a problem. Xo >;tereo 
preamjis with all the required features 
seein to be available as yet on the njarket. 
Att^r a .study of ?^i)ecifir^ations\ a Bogen 
PR -.100 A wa.s chosen because of its great 
flexibility, althoug-h other quality pre- 
aini^ts cfkuld be adapted for the job. Since 
operating siinplicity was considered of 
.some importance, it was decided to use 
only one preauip, and sacrifice tone con- 
trols nn tlic right channel when playing 
fvoni stereo .^oni'ce.s. The tape i-cc order 
selected incorporates dual pre amps with 
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THE NEW 



GOODMANS 




Model S10-30 



TEREOSFE 








f 



Oiirifkidirectional sound! Largest dimension 10 inches! Tilfs, swivels, rotates! 



Hang from ceiling, wall; 
sif tit normal height! 



ii No matt4sr wh of speaker or speaker system ybu own — 

thfe xi^ teoodmans STEREOSFERE is your perfect second 
-:fjp$;aJk^r f Of stereo, 
■"Ifi ita decor it is all functipn^l. Not more than 10"' in its largest 
dirnenaidil' the STEREOOTERE.pejrforms as well as comparable 
speakers taking, three times iis. space. Its versatility for a variety 
of applications is truly amazing, ^be STEREOSFERE is omni- 
dircclional Ond odjustoblc for manimum flexibUity of positioning 
for use in the home, laboratory or theatre^ and for broadcast and 
recording- or monitoring use. It provides maximum srereo listening 
area and its :sp^^^tial latei^^^ sounti is .'impress ively^ bM^r tbah th^t 
of comparabJe-JS0cqrid stereo speakers three tjmes its isue. 
WHY THE STEREOSFERE FOR STEREO! 
It is well known that the ear cannot detect the accurate position 
of the source of sound below approximately 300 cycles. Therefore, 
frequencies below 300 cycles from l>oth amplifiers in a stereo 

3/irtem,vcan be combiiited i»nd -fed' to a single loudspeaker without 



Uew Goodmans R1G1DFLEX* Audiom Woofers 

Specific custom features on'thc new Goodmans Audiom 
■l^i^i^ incjude rigid die cejt chassis throughout sod high" 
e£cten£y magnet systems to provide exceptional bass 
response from 20 to 5,000 cycles at crossover points of 
200-300^ 500-600, 750, 950, 1250, 2500 and 5,000 c/s. 
These are the most efficient types of woofers available for 

3 and 4 way monaural and stereophonic systems. The 
* unique method of obt&ming virtually free edge cone sus- 
pension is in line with the latest high frequency heating 
techniques. Because of this unique process, standing waves 
and siuTOund resonances are completely eleminated. Any 
one of the -new Audionj woofers, combined with two of the 
new STEREOSFERBS wUI give you an excellent and 
complete stereo speaker system. The new Audiom woofers 
are as follows: 

AUDIOM 652: 12" woofer, voice coil diameter 3", funda- 
; mental fesonance S5 cycles, power handling capacity 
35 wittsj total flux 240,{!00 Maxwelk. 

AObtOM 352; 12" woofer^ voice coil diameter 3% funda- 
mental resonance 30-%35 cycles, power hand ling; capacity 
45 watts, total flux[308»000 Mascwells. 

*ThD Goodmans Rigid flex cone has a completety ^ex- 
ibleiree ffoating cone rim and completely rig^ cone center 
-^ foiproVide pure pUton action, ihl lf 11:111 




any loss of the stereo effect. Because ot this an existing full range 
speaker unit, properly baffled, needs only one STEREOSFERE to 
completer fully balanced stereo speaker system for an average- 
sized living room or monitoring studio. Result is substantial savings 
for you, as well las a much more modest-sized second speaker system. 
* The STEREOS FEJ]RE is designed tft reproduce all audio fre- 
quencies from 300 to 20,000 cycles, Oiie STEREOSFBIKE com- 
bined with An existing full range system m'akes' .a^V^^t^llently 
balanced stereo speaker system. The model &l0^3tyi . STEREO- 
SFE^RE, speaker will "handle 30 watts of continuous, program 
material' THe IDM-30 frequeiicy-dWiding* isolation and mixer net- 
Lwork. is specifically desighed to handl^^^a m;^g^|£|^^ S 10-30 
STEREOSFERE speakers. ^When so ^US^.S'^a^lljP^fun range 
speaker 5ystejn=jti a^d|a s only the combined Jfar0ss*^s5gnafs. Above ^00 
c/s the ciianil^alfii?^ one to eachjSlO-30 STEREOSFERE; The- 
si^reo balancd'is then «3coe.llent, beca^ase the high ffsflueig^^ 
are idebticar. 



AUDIOM 7S55 15^' woofer, voice coil diameter 3", funda-? |f,t?^Mj^ 
mental resonance 25 cycles, power handling capacity ^ 
40 waits, total flux, 240,000 Maxwells. 

AUDIOM 9S5: 15" woofer^ voice coil diameter ^S^ftlndtii- 
mental resonance 25 cycles, power handling piapacHy 
50 watts, total iluit, 30a.,000 Maxwells. 

Goodmans ARU — Acoustfcol Resistonce Units'. 

iiiig^g^ 

This exclusive Goodmans feature enables you to il;^ 
achieve superior response and performance characteristics ii^^ 
in an enclosure having only 7^ to Vi the size normally used. mim 
It extends bass to 2.0 cycles and virtually all resonance 
above this f req u e ncy^g;^|glfl^l<{ lH ^ ]piA » comes out clean, 
natural end undistorteJ. ARC fo8tauat|-on is simple. 

For further information and prices on these and other 
superb new Goodmans products, write to SPEAKERS, : i ;;:^ ^ 



Americdn Sales Representalivf 
for Goodmans Indu sines 





EDWARD TATNALL CANBY? 



Who s tajkin* Stereo? 

1. charlMPrusse in hi-fi 



Vohiaiii tn Sound. (Espana, The Moldau, 
Sorcerer's Apprentrce, Russian Easter). 

Concert Arts Drch*, Lemsdorf. 

Capifot P 6446 

Youngish Eikh liCinsdorf bas been one of 
tliG YJiORt brUliant iCceiiL couduf^toi-K of Wat?- 
ner, Mozai't nivd oiher atieli, espockilly In oi>- 
erfl ; liow be i» goiTig the way of the succe:i,?ful, 
moving on to the big-time jaomi-pops^l£*nd of 
cUsfiiiinl r<>cor(lius:» for one oatJat^fS-^Stii other. 
He iUd up fill the Hoziirt ^yniphonres for West- 
min^lor. but sTiifted ^lutcfcly to tbcsc sli^jhlly 
<>vGrpGrformocJ items for the bagger ouifity Ciip- 
itol, is now ripplug oht ItaliftYi oper^i for JRGA 
Victor, If alLffo«fS as It should, hd'Jl round out 
hiii <\ays hock in tha ctafifilcal foTil ng«tn as 
a MuGfilro. (They call him that Already at 
HCA; I h(yird H Tvith my own eiirs.) 

A}1 of which lis a preltKle to the ohscrvation 
ihnt Uiis is just naotbcr of those sljck bi-fi 
platters, and musicftlly an iinuMioUy dull one 
for my (nste, Ju,sl jl Jnh. and all the I-einsdorf 
reputation evidently hasn't had the slightest 
<^ffect upon these already-slick phiyors. It banga 
jind it fll7zles expertly, this record, htit tho 
whole bnsinesR is as cold as a fT^h. Fine for 
T)Oi«K bacTfgrouDd imifiic. 

Concert Russe. (Bald Mountain, Folovet- 
sion Maidens, Marche Slave, Kamorm- 
skaya). Pittsubrgh Symphony, Sternberg. 

Capitol P 8450 

When Capito) goes After an idea, it ceaUy 
pushes, Here'is another Hio satmo — but with 
a difference. 

The Capitol sound is jiiftt as good, the mneic 
juKt as familijtr, the program just fl-s bi-fi. 
Steinberg, too, Is one of our npconiiM(y dynamic 
<;(mductor»; Bat iBiaybe he hasn't been around 
jnuch as Lfitnsdorf— be biisn't learned'^how' 
to do a slide job yftt. He still plays this music 
as though it were evciling and interesting. 

Also — Steinberg is condDcting bis own men 
here, nnd getting l>i» own well-tried ttftecUr 
It's hit orchestra, techntcnUy ' fi minor-Teiigxie 
outfit trying for a big repiifaiJou, and it works 
bard for him. Thus though this record out- 
wardly is a twin of t3io Leinsdorf "Portraits 
itiHSouiid" oijt yqur'^hi^fi set it'll come out 
vtsr^i m\ieh tBe same, the mtisic itself ia 100 
pet? cent better. 

It Can he done — you can hfive the Jfi and the 
rhustlc too. tint it takes a dedicated, fine imisi- 
olaii and an orchcstrtt that fojlows him vfUh 
the iJHme sinijerityv Steinberg Iiaa It. Lelnsdorf 
dotisn't. 

Tchalkowsky - Borodin - Rfm^ky - Mous- 
sor^sky* . . . Cfevelarid Orcb., SzelL 

Epic LC 3483 

Thiss Is Kpie's contributlnn to the h^fi chftst- 
nut department nnd ^s; it a wow 1 Terrific. 
ITh^i feature here is undoubtedly the sorfn^j 
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which I ft ahi)Ui the best I've uvor heard in thCKO 
\voiks> May he I iJhonld !<ay, iVn the nuciophon- 
hip. pbiK high- finality prpce^dng of the usual 
and tvxpoetf^d sort : the mike pickup here la onv 
of iheae just-rit^ht Tiiiiacles of calculation or 
t;ood luck that bring musle to life and make 
you thinlv— why all the fi3i>s over stereo? I bad 
intended merely, .to sample thiK. esDOct^nfi 
^*m6*e of tfie Sfltti^*" %hGre I^d already had more 
thau 1 could take — but I fii.aye{l with ii to the 
end, fjuperb sound. 

Szell, too, c^nwhictft liis own orchestra, also 
technically n minor-leupi e ouiflt that Is j^rowin;; 
fosr, working liord tn dimb into the big-tinici 
(category. Like the Pltt.fthurgh, i(. does its work 
with spirit nnd attcmion. Like the PIttHhurgh. 
it still is able, under a bard-worli:iiiir conduc- 
tor, to play the chcstimts as though they were 
innsic. They are, oddly enough^ though ftom«- 
times (especinlly at !i High Pidellty Show) 
you'd never know it. 

Whnt lousic iif played? 1 almost forgot. Ki)ic 
didn't bother with a rancy (and shorti sub- 
title and r don't have room In lii^l; nil the 
faniilinr pieces. ThG only scmi-surpriso Is 
'Dawn on the Mosk^^a Kiver" from Mou.ssorg- 
8ky'« 'TJhovantcWna." You'll reoogni7e It too, 
probably. 



A Progrcim of Russian Milsic, Roydr PhU- 
harmonic^ Efrem. Kor+z. 

CaptoMMl G7106 

Hei-e wc go again — hut with a dlflferent dif- 
ference, i^orrjs I slinpy couldn't bear to bear 
that blasted "Caprlcelo Espagnor' of Iltm- 
sky-K. again — liow many tinted can any one 
musie^'il hnman t)elng be expire ted to listen to 
it. what with all the other nmstc fn the world 
crpug to be hoard! But the rei^t of the pro^ 
gram here is decidedly plc^asing and the lively 
ptnying pUis excel lent .sound wIU apply to TUm- 
sky if you want to listen. 

Th*^ name Kurtz may stir hlrfi retollections 
^for yoU;, of tlie first "hi-fi'' XB record mgs, out 
of CoTumhia w^ith tlje N. Y, Fhilharmonic un- 
der this same man. Remember the Sword Dancj? 
from the *^Gayne" fi^xiite of Khatcbatnrion? \i 
s(Sy then you'll expect a ^Ivid product ion .here, 
as I did, and you'll be i^wavded. Tha Boyal 
Philbnrmonlc fairly hubbies and the mu8lo, 
other than Riiasky, in imaginatively chosen for 
frojih hi-ft* 

One whole side is given to T^iudov, iti eluding 
not only hi?? fomilinr '^linohnnted Lake" an^ 
the little "Afusical Smitf Box'- that you'iy^ 
heard a million tlmrit, hnt iw'o short tone 
poems in the manner of the "Sorcerer's Ap- 
prentice" (Kurijaian-atyle) that are f-ull of-or- 
ehestral color. The other side matdie.s the 
Capri ccio with an old friend of mine, the 
OvcrtuTu on Hebrew Themes ot Prokofleff, in 
an orcJjestral traniicrlptjon. This Jittle piece, 
written in New York, in 3919, has always had 
for me a real New York flavor, a sort of Bronx 
olice.r E?onnd, that any iNTanhiitian cab driver 
would I'ecognlJie. To be sure, it's a bit watered 
down Jn this big British-played transcription 
(the original is for clarinet, p1ano> and string 
oimrret) luit some of the Manhattan taste re- 
nmins. 

Keep an eye peeled for more of this man, 
hi-il Kutti. He's gCHid, 



2. OLDAND VERY NEW 

Eoulez: Le Marteau Sans Maltre. Instr. 
Ensemble, Morie-Th^rese Cohn, contrajfp^. 
cond. by the composer. 
Messieien: Oiseaux Exotlques. Yvonne 
torJod, pi., Otch. cond, Rudolf Albert. 

Westminuer XWN 18746 
Boutez; ie Marieau Sans Mo?tf«* 
StockHausen: Nr 5 Zeltmo&sep hAar\orte 
MacKay, contra Ito^ instr. er^^emble, Robt-^ 
Craft. Columbia ML 5275 

'J^irac surely does march or, in mnsie» Time 
was when ^'modern'' mnf^ic was Straviiiptqi^^ 
"T^ Sacre" or even *'Elektm" and "Salohi?^* 
Strauss ; then, later, ii wm> flcrKh\Wn, or Cop- 
land or i?rokofieft or Hlndemith. Kow, you may 
want to know, modern nuwlc is Boiile?:. ?^tock- 
hausen & Co. — and is It iuoderu ! 

Well, actnally >iot so modern if you inean,- 
doos it have antecedents, does it follow iu a 
tradition. Definitely, these works do — ^the tra- 
dition, mainly, of Schoenherg and that arch- 
miniaturist of iio many years ago, AtUon Web- 
crn. If you've ever heard "Pierrot Lunnire' of 
>Schoenberg, dating from 1012 if I reaicjnber 
rightly, you'U i-ecogalzc this Boulfts piece as itJj " 
grandchild. 

The modern music of this; advaiiecid and t'ery 
inflnentval school today is all twitter.'s and 
s^jueakfi and jingles. It has no vhyt.hm that you 
can beat time fo^ nn themes, no-tanc* tof the 
usual son), no harmonies, ho key^ispeolany. 
no key. Tonality is so far removed from these 
composers that, at last, you can listen to them 
in perfect eotofort> feeling that not s^j much 
■Its H sttfigest^on of old-fojshioned ktiy will creep 
in. dood. if you ask me. (It's the modern 
piece.? that fall into keys by accident, clumsily^ 
that kill uicJThe mueic is .serial, a neefiil term 
for what has been calleil twelve- ton &" in the 
past. <^the prineiplft of serial repetition Ib 
Inrpjr and tnorG''^bnGrat thaii the rigid pattern 
of twelve repeated tones,) 

Two things will strike you ae you listen here. 
One, the music is fabulously, incredibly com- 
plkflted, enorajously mathematical, straight 
out of the age of the computer, so coniplleiitod 
that you cannot believe it is seriouftly lieing 
play<id according to a vejieatable and i>redicta- 
blo puttern from a written score: and, two. it 
not only played, from notes, but— if you wiU 
allow your ear to brOM'Sc casually In it— lie 
stiilE is auite ea/iy to listen to and rather 
ploa«ing» even on first impact. 

?s''ot pleiLsing if you are looking for tnnec*^ or 
any other prc-fionceivcd sort of sound. But if 
you \vi\\ forget for the nionneut that tl^is is 
music and think of it Bhnply ua ory;ani/,ed, pat- 
terned sonnd-eA'ect, tben you'll nnd yourself 
Hnmsed, pleas ed> titillatedj perhaps even fas- 
cinated. I wa>i. 

And if you want to prove that Boulez, at 
leaBt^ is practical and playable, here you have 
not ftne but two rccorcHnga ! The Westini'nster ii/ 
under the composer's djrectlon and is the leaJrt 
lively of the two ; fJbe Columbia version, under 
the scholarly Robert Craft, Is bettor recorded, 
livelier, more forceful — Imt nja^'hc no more 
authentic ; the point is, though, that you can 
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Sn^oolh retporise on both sicroo and monaural recorcs. 
Con^isfeiitiy high separaiion between slereo chonnels. 



• Compatible wrlh both stereo and monaural 
records • Full frequency response, 70 throuoh 
20j000 cycles • "Floating armature" design 
for tncreased compliance and reduced record 
wear • Effective moss of stylus approximaJe.'y 
2 milligrams • High compliance in all direc- 
tions — lateral compliance 4 x 10'*' cm/dyne; 
vertical compliance 2.5 x 10 "^ cnn/dyne • Rec- 
ommended tracking force with professionol- 
type tone arm 2 4 grams ® Consistently hich 
separation between channel signals. (Specifi- 
cations for Model GC-S.] 




Slereo is here! General Electric mokes it official — with 
the new "Golden Classic" stereo-magnetic cartridge, a 
fitting climax to the famous line of C-E cartridges. It 
makes stereo a superb, practical reality — at a very real- 
istic price. Model GC-7 (shown) with .7 mil diamond 
stylus, $23.95. Model OC-S [for professional-type tone 
arms) with .5 mil diamond stylus, $26.95. Model CL-7 
with ,7 mil synthetic sopphire stylus, $16.95. (Mfr's sug- 
gested retail prices.) 
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See and hear the G E "Stereo Classrc" car- 
trtdge and tone arm at your Hi-Fi dealer's 
now. For more Information and the name of 
your nearest dealer, write General Electric 
Company, Specialty Electronic Components 
Dept, All, v;. Genesee St., Auburn, New York. 



* A professional-lype arm designed for use with G-E 
stereo cartridges os an integrated pickup system • Fea- 
tures unusual two-step adjustment for precise setting of 
tracking force from 0 to 6 granns • Lightweight brushed 
aluminum construction minimizes inertia; statically baf- 
anced for minimum friction^ reduced stylus and record 
wear $29.95. (Mfr's suggested resale price.) 
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Fig, 3. View of complefe console with top 
cover two AR-1 s 

g:angcd playback volume controls, and is 
a tbreii-licad machine — separate erase, 
record, and stacked playback Leads. It. 
will be noted that the recorder sits in a 
'Veil'' in the cabinet (See Fig. .1). For 
recording ^'on location*^ It can bo quickly 
disconneeted without affecting the opera- 
tion of the remaining components. 

Another reason for selecting the Bogon 
preanip is the fact that it includes a tape 
monitor switch^ which permits a pro- 
gram to be monitored from tlie tape as 
it is being recorded. Noue of the stereo 



up ond ready for use. Grille-cloth areas 
peaker systems. 

preansps ns yet annouiu^ed secin to in- 
corporate thi.s feiitnie, which is a most 
useful one. 



Operation 

For moiioplionio operation, everything 
is :^traight tor ward — the main output of 
the preanip is paralleled to both power 
ampliiier.s and all preamj> controls arc 
lull y ir i'- ct i \'(^ on both channels. F or 
j^terco operation^ however, it is necessary 
for the right channel from the tape re- 
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corder to be connected to the right power 
amplifier and speaker f^ystem, and ac- 
cordingly one of the selector pushbuttons 
in the Bogen was converted to a tran.s^fcr 
switch (This could be done externally by 
means of an added switch a.s shown in 
the block diagram J Fig. 2, if a preauip 
other than the Bogen is u.sed). When the 
button is not depressed, the main output 
of the preanip is fed to both power 
amplifiers. Depressing the button^ how- 
ever, disconnects the right am]>lilier input 
froui the nuiin output of the preainp and 
transfers it to the right output of the 
tape recorder. The block diagram should 
make this clear. The preaiap controls are 
now only operative on the left channel 
and the right channel has no controls 
whatever other than the voluine control 
on the tape recorder. 

Phasing ProbSerns 

So far so goad» evcept that it was hero 
we ran into our fii*st snag. As will be 
appreciated, ihe right channel goes di- 
[Continncd on page SO) 




F\g. 4» Dimensional drawings of cabinet consfrucMon: left, front elevation; rights end and isometric view. 
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• Full pnwpr output from ench chonnef of the some lime. 

• No audible distortion ot^ ^ull power. • Plot response withrn .5 db 
from 20 to 20,000 cycles. • Outstanding sensitivity, extremely 
low hum and noise level. • inputs: FM-AM tuner [ond FM multi- 
plex adaptor)^ stereo and monaural phono cartridge and tape, 
auxiliary. • Speaker modes: stereo, stereo reverse, single or Iwo- 
channel monourol. • Speaker phosing switch saves manual phas- 
ing. $169.95*. 




Versatile, convenient switches and 
controls. In this completely new and 
striking General Electric design you'll find 
every usefuf variation in stereo and mon- 
aural ampfification, controlled swiftly and 
accurately. Balance controf allows you to 
adjust for maximum stereo efiFect withouf 
overloading one channel when the other 
is cut down. Mew contour control boosts 
the bass smoothly, gradually, without in- 
creasing sound intensity. Each control 
handles both 20-watt channels. 



W ®^ H^. ? 



New iS-watt Stereo Amplifier has similar fea- 
tu<es, excEpi for speaker phasing switch. $129.95*. 



aind. new 'F'M.-A'M. Xixner 




Top performance in a trim, modern 
cabinet. Receives even weak signals with 
unusually low distortion, hum and noise 
level. No audible drift. Visual meter pro- 
vides center channel tuning of FM and 
maximum AM signal. RF amplifier stage 
in both FM and AM for increased sensi- 
tivity. FM multiplex jack for stereo adaptor. 
Built-in AM antenna; folded FM dipole in- 
cluded. $129,95*. 

Model FA-1 1 (left) has russet leather 
vinyl finish. Model FA-1 2 finished in willow 
gray vinyl. Both models are style-matched 
to the amplifiers. Cabinet removable for 
custom mounting. 

*Manyfatrureir''s suggesfed resole pricei. 
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See oncf hear the G-E ^'Stereo Cla&sic" 
amplifier and tuner at your Hi-Fi dealer's 
now. For more information and the name 
of your nearest dealer; write General 
Electric Company^ Specialty Electronic 
Components Dept., A1 K W. Genesee St., 
Auburn, N. Y. 



AUDIO 



NOVEMBER, 1958 



www.americanradiohistorv.com 



Compatible Stereo Multiplex 
Adapter - Complete Schematic 

This schematic — published last month without values be- 
cause of normal manufacturing secrecy — is repeated with all 
components identified now that the unit is on the market. 



IF TBrar-: TS imy one itom in the enlirG 
hiirh-lidclity busine^^s that hns vo- 
rontly ciiptnred the interest of ex- 
perimenter and casual listener niike, it 
\yi the possibility of stereo broark^nfstinL; 
by FM nniltiplox, We have had a larjjrer 
than usual respoiisc froMi readers re- 
gardinij: ^Madison-FieldiTijr multiplex- 
adapter wliieb was described in the Oc- 
tober iii^Mic. — so]iie beratinir n>^ beeause of 
publishing a Rtrhcmatie without values 



and others of more kindly persnaf^ioii 
asking; tluit we nii^lit Dirnish the iui'or- 
niation to I hem individually. 

AlthniTi^-h all of t!ie licensees of the 
Ci-o.sby (Compatible Multiplex System 
liave tlu^ inl'ormation ab[>ul the ada]>t<(rs. 
eaeh manufa[rhTrer ]ia.^ Ids own ideas as 
lo how the? iiual unit slu>nld be built — 
both as Ln appraran^^e aiul in linal details 
of the circuit. For instance^ the oivenit 
o]^ the M-l'^ adapter din^^rs sjii^liily in 



the produetion models from the se.bc- 
matie shown in tlu; October is^ne — one 
resistor has been added and one value 
changed. 

We did not furnish tiio values with tlie 
original iirticle. at t!ie reqncfiit of the 
nnmnfaeturer. At onr request he has con- 
sented to our miming the sehematie 
attain with all values shown, and we trust 
lliis will answei the dejnands of our 
readers. JE 
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Complete schematic of the Madison-Fielding Compatible Stereo Multiplex Adapter 
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''Stereo C 
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speaijsez" sysTems 



^^^\ Model 
.\\ lC-12 




''^Stereo Class-c ' speakers are offered in three 
different forms: • Model LK-12 woofer-tweeter kif 
wf»h crossover network for thoie who prefer a 
biaxiol installation using their own enclosure, 
$89.95* • Model LC-12 coaxial speaker with 
crossover network. Same basic woofer with Iweeter 
mounted coaxiolly in front. $89,95 o AAodel 
LH-12 speaker system. Separate woofer/ Iweeter 
and crossover factory-ins(alled in a 2 cu. ft^ wood 
enclosure. Available in niahogany, blond oak> 
cherry and walnut veneers. $129,95* 



G.E.'s new 12" Extended Bass speaker systems prod\i<.e 
four times as much undistorled power at fow frequencies 
(-|-6db) as standard 12" speakers in the same enclosure. 
These systems require amplifiers of only moderate power, 
since their efTiciency is two to four times higher than com- 
parable speaker systems. The new direct radiator iweeter 
provides unusually smooth response and excepMonal 
sound dispersion at higher frequencies, without unnatural 
tone coloration. For overall flat response, we invite you 
to compare these speakers with all others. 



Speaiker System 




Only 9" high, IZ^.a" wide and 
deep, yet provides better low- 
frequency response than speakers 
tested in enclosures up to tv^ice the 
size. Also offered as kit without en- 
closure. From $49.95 to $57.50* 




''Stereo Cla>ssic** 
E<Xuipmezit Ca.biii.et 

Long, low modern styfing. Three spacious compartments 
for easy placement of tuner, amplifier and changer or 
turntable. Two large sections for records. Mahogany, 
blond oak, or cherry veneer finishes, 31" high, 39^4" 
wide, 17%'^ deep. $109.95* 



See and hear all the new (j-£ ' Stereo classic" 
components at your Hi-FI dealer's now. For more 
information and the name of your nearest dealer, 
write General Electric Company, Specialty 
Electronic Components Dept., All 8, W, 
Genesee St., Auburn, New York. 
*Manu*otturor'i suggested resale pncoi. 



GENERAL 




ELECTRIC 



AUDIO 



NOVEMBER. 1958 



43 



www.; 



audition these 9 new Pilot components. . 



SELECT YOUR PERSONAL 
PILOT STEREO SYSTEM 




When Pilot turned to stereo, and undertook the development of the very first stereophonic 
components to appear in the field, Pilot brought to this effort a knowledge and skill acquired 
through more than 39 years of work in electronics. This was bound to influence the ultimate 
quality of the finished equipment. And the priceless difference this experience has made is 
effectively demonstrated in the performance of the components featured here. These compo- 
nents represent the most advanced stale of the audio art. They will provide you with the 
finest reproduction of today^s high quality records, tapes and broadcasts — stereo as well as 
monaural. Pilot earnestly invites you to audition the performance of these components at your 
high fidelity dealer. You will long remember the experience. 



FA«690 DUAL FM-AM STEREO TUNER PREAMPLIFIER^ 

Embodies on one chassis two separate ultra-sensitive tuners for FM 
and AM, and a complete stereo preamplifier. The FM and AM laners 
operate independently of each other for FM-AM siereo,aadanFM-FM 
multiplex positioa is provided. Adjustable mutins circuit eliminates 
interstation noise. Two illuminated tuning meters provide precise 
center-of-channel tuning for lowest distortion on FM, peak tuning 
for AM, The AM section features a broad/narrow band-width 
selector. The preamplifier section has two identical preamp units 
widi ganged volume, equalization and tone controls plus a stereo 
balance control. Inputs provided for stereo records, stereo tape heads, 
microphones and tape amplifiers for auxiliary use. $269.50. 
FA-660 DUAL FM-AM STEREO TUNER, Identical lo the FA-690 
except that it has no stereo preamplifier section. FA-680 $199,50. 
Both supplied with modern, low silhouette enclosures. 

SM-245 STEREO PREAMP and CONTROL AMPLIFIER. Com- 
plete control .'iystem with self-contained dual channel preamp, featur- 
ing bass and treble controls, loudness and volume controls, and two 
power ampLi/icrs rated at 16 watts each (32 watis peak each) ai less 
than i% distortion. Inputs arc provided for stereo FM-AM broad- 
casts, stereo tape, stereo disc^i, microphones, and auxiliary, with a 
separate output for making stereo tape recordings. A balance control 
adjusts the relative level of the two channels. Illuminated slots on 
selector switch indicate function in use. Equally efficient for monaural 
application. Complete with enclosure, $189.50. 

FA-670 FM-AM TUNER, The FM section features superior sensi- 
tivity, drift-free operation with a wide-band FM detector. Features a 
panel-mounted, illuminated tuning meter for precise ccnter-of-channcl 
tuning for low distortion; dual limiters, interstage muting, and high 
gain IF for reception of distant stations with virtually inaudible back- 
ground noise; and an FM multiplex output for stereo broadcast recep- 
tion. The AM tuner is a broadband superheterodyne type with a 
high-gain pentode RF amplifier, high gain IF stages, a lOKC intersta- 
tion whistle filter, and a built in AM antenna. Has high inertia fiywheel 
tuning^ cathode follower ]ow impedance output for use with long 
cable, an output level control. Complete $179.50. 
FM-660 FM TUNER. Identical to FA-670, less AM section. $149.50. 
Both tuners ccmiplete with enclosure 



SP^210 STEREO AMPLIFIER. Consists of two identical preamph'- 
fiers with ganged controls for balanced stereo operation. Premium 
type low-nois£ triodes are used in all low level stages. DC is Supplied 
lo all tube healers for minimum hum. Inputs with equalization for 
all possible stereo source material-phonograph, tape, microphone. 
FM-AM, and FM multiplex. High sensitivity makes it ideal for mag- 
netic stereo cartridges or tape heads. A balance control varies the 
signal to each speaker for best stereo performance. Auxiliary outputs 
for making stereo tape recordings. Complete with enclosure, $89.50. 

SP-216 STEREO PREAMP and AUDIO CONTROL. Professional- 
type, dual-channel preamplifier with imputs for stereo FM-AM broad- 
casts^ stereo tapes, stereo discs, microphones, and other stereo signal 
sources. Has separate output for recording stereo tapes. Two VU 
meters and controls for setting reference and peak levels and separate 
output for recording stereo tapes makes this unit ideal for recording. 
Monitor/Record switch on front paael indicates record output level 
or the relative level of the signal at audio output jacks for balancing 
both channels in stereo. Automatic shut-off position on power switch 
turns otf entire system after last record is played. Features bass, 
treble, volume and loudness controls, and balance control for equal- 
izing level between both channels. May be used with the SA-2i2 or 
SA-260 stereo power amplifiers. Complete with enclosure, $189 JO. 

SA-232 AND SA-260 BASIC STEREO AMPLIFIERS. The SA-232 
and SA-260 Basic Stereo Amplifiers each consisting of two identical 
power amplifiers, incorporate the latest advances in the art of high 
fidelity negative feedback amplifier design. The SA-232 delivers a total 
of 32 wactfi of undistorted power (64 watts peak), the maximum 
power obtainable without exceeding the tube manufacturer's specifica- 
tions. The SA-260, with 60 watts of undistorted power (120 watts 
peak) is well within operating characteristics of its output tubes. 
Power tap-offs for operating the SP-210 Stereo Preampbfier, 
Both units are supplied with brass finished metal covers. SA-232, 
$89.50, SA-260, $129.50, 

These identical stereophonic components are also incorporated ia 
Pilot custom component-consoles. 

Complete mdividuaj specifications available from Pilot on requests 



Price J slightly higher in W«l 
RADIO CORPORATION, 37-04 36th Street, Long Island Citj' 1, New York 
Electronics ynmivfacturer for over 39 years ^ 
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:PA^^, Deluxe Stereo FM-AM Tuner, $199.50 



" Riot SM-245, Stereo Preamp and Control Amplifier^ $189.50 




Pifof Deluxe FM .AM Tuner, $179^50 



Plot FM^660, Deluxe FM Tuner, $145,50 
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Pilot SP-21P, stereo Preamplifier, $89.50.^ 




Piipt SP-216, Stereo Preamp and Audio Cpntrol, $189.50 
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Pirot SA^igO <a20 Peak)r Stereo Basic Ampiifter. $129.50 

. Prices slightly higher in Wtst 



Equipment Review 

Harman-Kardon "Trio" Tri plex Stereophonic Amplifier 
—United Speaker Systems' Models X-100 and X-IOO-E 



CoivVKr^sjox '10 STKUKO lins become the 
priiielpal piobleni to in;niy audiofans 
— mainly lioo.ausc tlio;^' are not yet 
iinniplctcly familiar with what facilities 
they arc likely to require. Either they have 
a complete monoj^ihonic system already and 
t'eel that from an ecoi^omie standpoint they 
nmst use as mucl: of if as iiossiblo, ov olso 
they plan to .start from .scratch, adding; 
from time to time us; thoy become more 
familiar ^vith thoir iioodK. 

The Harman-Kardon "Trio/* Model 
A'22l, ^serves — as its name indicatcH — in 
three roles. First, it a eomplcte Htereo 
amplifier systoni with 12 uatts of audio hi 
each channel; second, it iJ? a, monophoiuc 
amplifier ^rith 24 wattij of andio (leaving 
t.Jie preamplifiers and tone-control stages 
nnuscd) ; and third^ it is a eeinci'SJon am- 
plifier which can serve as the biput ^^e(^tion 
of a stereophonic system and one of the 
two output anipli/iers — one which jnovidcs 
24 watts of power — with the other beinpf 
one already in tJic nsev's monophonie sys^ 
torn. 

In its first role — that of a complete 
stereophonic amplifier — the Trio jivovides 
two equalized preamplitier stages^ nsablo 
for either phono or tape head inputs, and 
also accoinmodafes tlnce high-level input<;, 
snch as tuner^ tape preamp (lutpnt, ov high- 
output phono picknp» such a.s a ceramic. 
In tin? latter inputs, the impedance oAered 
to the cartridge is *J incgoJnn.s, which is 
suftieient for ^o<i<\ low- frequency response 
with a ceramic cfirtridge. The ]>renmplihers 
are 12AX7's, with feedback equalii:ation^ 
swilehable on the rear panel of the am- 
plifier to phono or tape positions. Those arc 
followed by one section of a 12AU7 in 
each Ldionnel to -:iro vide sulhcient f?ain for 
the tone controhn. and thcjic avo followed in 
turn hy 12AX7's ^.lin and pliase-spHtter 
f^tat;es> ^vhich diive a pair of Elj^^'l's in 
each output chainieb 

To)ie (iontrols are franged for the two 
channels, with basis and treble beiii^? sej)- 
arate a.s in all hij^'h-tidelity equipment. The 
volnme-loudnesa control is made to serve 
in the chosf^n v^le l>y meuTis of a slide 
switch, and another .^lide switch serves to 
control the runiblc filter. The ACODK switch 
providci^ for stereo, stereo reverse, and 



eitU2r ri^lit or Ictt input channel to both 
ontputx as a mo]u>phnnic anqdifier. The 
ru ACTION control srleds the input source. 

Two other slide switches provide un nn- 
usual foriu of control which W(Uild bii ideal 
in many installations. One switch, with 
positioijs hibeled onk and all^ controls 
whether one or two ])airs of ontpnt lines 
are }»cinfi; fed. and the other controls which 
of the two output pairs is being fed when 
the first switch is set at O-Vi:. Thus the 
user can feed one S[^eaher systeui in his 
living room or another iu his den^ or he 
ma y feed both at 1 1 1 e sa me t i u^ c if he 
wisihes. This provides a sort of i^exibility 
in spi^nlvor control that is rarely fo.iud on 
an anvplifier control panel. Similar control 
action works as well when the amplifier is 
used in the n)Onophonic application. 

l^'or both uu^nophonic and stereo-conver- 
sion a]q>licati(UKS, it is necessary to switch 
the operation from f<KPAitAT]: to r.\i:ALLi:L. 
This is done by means <vf: a slide swif:cli lo- 
cated inside the amplilier on tlie apro)i be- 
hind the front jKineL This switch connects 
both (mt[uit amplifiers to the right inpnt 
sectujn. and feeds the left input Section to 
an jutput Jack located on the reui" panel of 
the ;tmi]litier. When this is done, it is neces- 
sary to strap the speaker connections of 
both output sections together, l^otli ampli- 
fiers have output iuipcilances of 8, U). :ind 
:->2 aliins, and the instructions indicate that 
when a Kvohm S]ieaker is used in the 
monophonie or stereo- L^onvernion i-pj>lica- 
tioiij both .■^2^olnn terminalfj should be 
sf rapped together to reed a 1 fi ohm speaker 
anu so on. In the nsunl niannci'j the second 
(lo~t) chauTicl is fed to the inimt of a 
second power rimplilier and theiiee to its 
iiwn speaker system. The speaker selector 
switchcii arc inoperative iji the fjtoreo- 
Ctuivcrsiou connection, l.mfc they still func- 
tion ill the monophonie u.<!e, 

Sensitivity of the nmplifier is sneh tha^t 
a 3-mv signal at the phono in)>ut ov a l-mv 
siguiil at the tape input will fjive the 
rated 12 watt output^ and a similar output, 
is had from, a JjOO-mv signal at rhe yM'X, 
'rl;^^Et^, and hi^h-kivel phono inimfs. A tape 
output is pvovirled ahead of both totie and 
vol.nue contr<ds, with a 1-volt signal for 
the indicated inputs. The output for the 




left-cdianuid cxMenial amplifier is 0..3 volts. 
Tone control ranges are ±12 db :tt 50 and 
10.000 cps^ with the riunble filter giving a 
j olloff of 12 db per octave below 50 ops. 

The q'rio n\ay be .i.se<l in its normal 
metal housii ng (at extra cost) or it ntay be 
luounted behind a conventional p.inel with- 
out the enclosure. In operation, it was 
found to be coitvenicnt, and to have adc- 
(|uate control flexibility fov practically any 
installation. The only change we nvight 
suggest in the entire unit is that it might 
provide both tape and phtmo ininit jacks 
for the preamplifiers, and to have the 
FT XeriON' control switcli input b from t:ipe 
to phono (and change the equali/atiou at 
the sanie tin'.e) as a front iianel cojitrol, 
I'ather thaTi making it )iec.cssary to change 
input plugs and throw the switch on the 
rear panel. This is an amplifier wo could 
recommend Jieartily for any one going 
through the pangs of conversion from 
mono to stereo, M-27 



UNITED SPEAKER SYSTEMS' 
MODEL X-100 

Rack in September ^ I9i)(i, after coio- 
paring the United "Premiere" speaker sv.q- 
teni with our standard system, we vrole. 
"(Ml tlie whole, however, we consider this 
to Ike one of the very few that we have 
Ijeavd that c<^mp:tvos so closely to the com- 
pariso>i si>eaker," The old rrcmiere, witli 
its SOH-c}>s crossover and high-frequency 
lioru .M'fjtein, has been improved — even 
Ibeugh the improvement is only noticeal^le 
when direct comi)rjrison is made with the 
older model — by the change to a o()0-c]vs 
crossover and the necessary chancre to a 
larger honi. T!io improvement is not glar= 
iJiir by a long ways, hut after carcfub lis- 
ening Is must i)e adTuitted that there is a 
slight iuiprovemoTit in the mid range with 
ihe Premiere r^OO. All of this is beside the 
point, however, since we are prijiiarilv dis- 
cu.ssing the new aud eonsiderablv les^ ey- 
]H iisive X UiO, shown in /'\//.' 2, This 
model shows the imimrtauce of good en- 
closure (losij^n in gettiiig good ]>erf orumu(ie 
out of medium -priced eonqjujients. for it 
is perfectly obvious rhat an Altec Stij:;A 
woofer aTid an Altec S02A driver with the 
neeesjiary hj^h-f re<jueney horn (^an not be 
furnished at the price of the X-IOO. 

However, we are inclined to ^uy tijat— 
like mucli high- fidelity equipment— tlie dif- 
ferences in performance are ravely noticed 
on avr.r/ifjc procfram ')}]/ifcri^i! durin<T a 
typical listening session. Of course there 
is a difference !>etweou a $300 ultra- super- 
special P.\r tuner and ihc economv ntodel 
at $U>.95 (if there is such). Hut on a Ju'gj] 
percentage of broadcast material the d?f- 
feronce might not bp noticed. In the same 
way, i-.hen- is a dift'orenco between the 
X-100 and the Preujierp. luit o)i 7~> per cent 
of the program matenal the difference 
might not be noticed. 

Using our customary test ] ecord for low- 
frequency i)erforj\ianCG, the X-.lfiO was ob- 
served to be :i good i>erformer froni alumt 
Z7 dps up. wifii llie u]q>er limit )>cyond 
our own hcarijitr range. Tlie res]>ense is 
smooth throiigliout the outire range, and 
the colors tio)i— if there \n any— is similar 
to that of the Premiere, whieii in turn is 
siuiilar to our i^itandard sy-^tem, 0)i a sub- 
jrctive l)asis. which is the only way we 
feel that speaker testing can be done u-i th- 
ou t fineehoic c]ianibcr.=3 ;nid faiuilonsly ex- 
pensive measuring equipment (and who 
listens to speakers in an anechoic chamber 
anyway?), we believe the X^lOO to be an 
(Co7ltimt€d 6n pnrjr 70) 
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En gineered , . . for the Finest High Fidelity 
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AUDIO FIDELITY RECORDS bring you unsurpassed sound reproduction — 
with new positive microphone techniques, emphasis on clarity, brilliance and 
quality of recording consistent with maximum definition and minimum distortion, 
realizing the ultimate in signal to noise ratio, plus advanced engineering 
techniques to maintain maximum level and dynamic range. Pressed on pure virgin vinyl 
specially formulated to result in the long-wear of the high frequency groove 
etchings as well as the long life of the recording. Factually the highest standard in high fidelity. 
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AUDIO FIDELITY. RECORDS 



The Highest Standard in High Fidelity 




everybody is talkhf abMt 
the phetiometinl 




and their great Dixieland albums that leave 
trodition gasping happily! Hot trumpets - . sweet 
trumpets . . . cool clarinets . . . low-down popping 
trombones . . . wicked trops ... a crazy tuba 
. . , and a wild ban}o make these the swingingesty 
New Orleans Dixie albums ever recorded! 

YOU HAVE TO HEAR IT TO BELIEVE IT 




..VOt> MAV« TO H^R IT TO BELIRWW IT I 



L ^"^'-"1 DIZIELANO 



CJRCUS HME 
AFLP 1863 




ON CAMPUS 
AFLP lagi 



eiiteittt TiHK with ttMb 



MARm QRAB T1MC WtTM THC. 





MARDf GRAS TIME 
AFLP 1862 



The fabulous Dukes of Dixieland Series: 

AFLP 1861 MINSTREL TIME Vol.5 
AFLP 1860 ON BOURBON STREET VoL 4 
AFLP 1851 MARCHJNG ALONG Vol. 3 
AFLP 1840 THE PHENOMENAL DUKES Vol. 2 
AFLP 1823 THE DUKES OF DIXJELAND Vol. 1 



AUDIO 
FIDELITY. 



High Fidelity plus an 
Exciting Emotional Experienc 

Lend an ear to some of the most earth 
shaking sounds and musical effects evei 
recorded . . . and the Fi is fantasticafi) 
high! These are not ordinary recordings 
. . . but true high fidelity recordings of the 
total recordable frequency spectrum witf 
full emotional depth and meaning! Thii 
is true sound as it should be heard . . . 
felt . . . enjoyed! 

recorded in briKrarrt high fidetity 
$5.95 each 12 inch LP 
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lIoiiV'v^, soviiulin^^ sn)>orfitJfilly ]ik<' him — 
t']<^:ir1y of iho siuui' ^c]ii\<\] op" tlu>r];;rn mid 11 ir 
sjnnc (iino in )nKt<'>ry. Uiu you'll hv ^'niliiii?(U 
p'-rhnjis, 10 clt'/ijoi (■'■ilain lyiurul ;nul lr;uli 
Uunal (ir>nnrtijis[iit? in Jiim — :i tihh-o crnoMOUJiU 
In;,']] -tension t xtn't*.ssio», :iu ni [^^> [<> say suiiu - 
{lunjL:," KomcTJiin^r biL'. atl j:'^^'^ (Jcrm:ins 
sNMii to Imvo fo <\o. Jill jjlniosi I'Oiurui'Lnuul 
sirLiL'tiirt\ <li>-^faiuly o«t of oJd Bach and 
Jliothovoti. 

As for Messi:ii"ri. ill is s/^mewhar ol(l<'r French 
CoinpO.Sf^r (Ijorn l^>0.'^) sfrt^nis to liave lU^Jivod 
hi in self ovu oi -i nit ^''f rutlior iiarnnvly I'elS- 
'S^ousz ihusui of nnijlL>!L^ant yef: u]fl-faslnoni'<^ 
(Ussojvnioo, Btrai^rhl; into Iho now .school —ov :is 
nrar to it :is ho (.'nn mniifigC. Tli.S '"Slrmi^'C? 

:uo strango indOCO, Jfor i>iaiU> :ind Or- 
el lo-stra, oo]Ai>l(.x and na ivfLguu.wuivy n>s Oio 
woi'l; of the oihcr (wo bni somehow h^s?; iiiolI- 
eni in sound, with oven it trace now find then 
of Mienic and hanoonj-. ()rldly cnoiiiih, ihif: 
iiitisio in acltially nhoiit hirtls, some forty of 
t}inni, itntl it i?; full of Greek nnd J Hiuhi 
rlivfhins, a.>^ well > , > hnt if yon sijirt ivadins 
teehniciil not<s on iho n^cord you'll lo^e 
yoni' nerve. r>on'C. Just' lis Leu,. 

Debussyi: La Mer. Ravel: Mother Goose 
Suhe. L'Orch. de la Suisse Romande, An- 
sermet. Richmond B 19007 

A nexv $1.1*8 labei and by all Uie oi'idencc ii 
toi>-not:eb onc\ for tll<">^o Ki^:liinoiuls ait: m* lens 
th:in iho-so <li]^uifr/>d old f\;iinj)l[>s of th*;' faniod 
I.nntloTi JTrr iLH-ordint' in 1ho davf; Avhi^n IXrr 
wa.s tlie mosi. ;td\-anocd Nort of ,soun<l wn hail. 
Itoissmes, Thit now rrrords: in:lrk<'d ''niado 

in t.T.S.A." which ini]>ho<; tlnit. lhoy'iv.> i)ros,'?i>d 
li'.'re, where most orifrinal Li>n<lons nnayho 
nl!;) have been pressed in Kn;;l:Muh 

This oijG i.<< n eiackerjack iind I'll huvo lo as- 
siiirio that It Iff typical. Vr-ry synijKUTiotic per- 
forHlJlllC(^^' Of iiotli works <rhc Kavrl work hius 
The Inti ochiction, ofti'n otiii(twl) an^l the sounO 
iij. 0!s we used to ^^ay. "ly]>i<!;il flvv." In coni- 
]>ari.'ion with Iho vrry latest; I'd s^y it has? 
f<-w sUvfht whlwki^rs, a hit of e\"^l r!L hrillia'U<:i\ 
pitrtknlnrly in the strinj:>5, ihcit mnyho. w;isn't 
in ihe Jicmal playhn;, Bvx i\v>i :=;onn(l, remi'in- 
hi'T, was I he sort thfil \vp i hon^dil of :js vinsnr- 
jiassaMe only n short whih^ a*;:o. Tlu' Jatt>>^t and 
lir'St .sound i^? sinjply a trillo muro rleaii->shaven, 
liy an liour or two at mosl. Xifjoly tiuiot pro.ss- 
iuji oji these, too. You'll fiiul a coui>le nf do/ien 
alroa<ly on iho. inai-ko.T, l>nt we won'r ahlt^ 
ir) oover theni all her*', 

Florenl- Schmitt: line Semaine du Petit 
Ferme-L'Oeil; Trois Rapsodles (two pi- 
anos). Gaby and Robert Casadesus, duo- 
pianists, Columbia ML 5259 

Kloi'j^nt Scli/tiii.t i-s a Freuchinan's IVcivnh- 
man. nnisicully sitoakini^ — a eomjjoser nnnjh 
riA'oi'od in Kraneo and not much known '.^Isv- 
vvhctv. lliii twri-iii:ino muiiic^ however, is glih 
find tasy to take for onr catvs auJ is inarvol- 
onsly wriitnn for the nicdiuni. 

Schmitf is (la.^i" I knew) .<5till a live at SS, 
f>ut his ehnraoteristic musical otitinii: seenn.'^ 
Ill have been in the prc-War I period, alon.i? 

i tl I Deb u 5.^y o nd K a vel . The siu 1 w o vc<: o id 
"iides date frOTii 101^2 atid lOO^ respoe lively, 
(he I'irKt Jt very Frencli ntirscry-stylo suite (of. 
Urner'* "Mother Ooosg*' nr pibussy's "CJiil- 
drcn'j?( Corner") complete with titles — tlie 
story m IhmK CJiristian Anderson — and the 
soeond a tj^oop of ihrcft big virtuoso i>ieces 
in a ^ieini-TiationalisEir. idiom, Kienc}i, Polish, 
\'ic>nnese, all t^oundini; ihoronghliy French as 
we hear iheni now. The two Casadesns pianists 
dn a noble jol> In virtuoso playing though, as 
always, thi>ir playing is on tho nnisenlai^ .^^ide. 
I'm: this is; thoir own special mnslc, nationally 
Npeuking, and they lavish nnusrutl care on Its 
i-xi>rnssion. 

Dvorak: String Quartets in E Ftot; Op. 
51, in F, Op. 96 ("American"'). Nether- 
lands Quartet. Epic LC 3490 

Tlie joUy, yon^fnl, RonnmUc Dvorak qnar- 
h ts jimke an oa^y Ijitrodiiction to chaniber 
nuisir for anybody who doosn'l expi^ct f o 
find i1 an easy sort of listening. The '^'Ainrri- 
ean" (jnartet waij composed out in SpillviUc, 
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iow:i, in (he early Ninelit's- Dvurak w:is teuch- 
iij.u' in Nr-w YiM'k ;iiid W4-ni iis a C.'/.vn\i s^'tth'- 
inrnl lluirc for :i miii't wi>rkiji^' vacation. The 
rarlitM- ijuarlet is all I'.idieinia, full Of lilting 
IMIHI^J and dii'itdj-iype rhyihiiis. 

lijcideutally, it suys hrre that Dvm'ak was 
nllt^^ oviT trains and wraild drive Ahorse and 
b\i^;,'yj for an hour or yo np lo l^ioth St. in 
.\ew Yor'k tO he;ir the ''Chicjigo iCxpress" ^o 
l»y — wliatL'ver that ini^^ht h<.'. Mayhe tbo Ceu- 
1 rriTH pre-Tw<Mi1 li'th (:eii(i[ry llyer'" Me had 1 
In? hauled awny from the irriin yards, jnst as 
old Wall Wliitniau I'ode fhr X, Y, I rid ley cars. 
So. fjiiifl /j>-o fjfia (lit f^w I at) if yiuill listen 
to l)vor:tk's niMsic, yon cnu ^L^uess thnt lie might 
enjoy lisieuiTij^ (o one of em bi t! rail dyitfiinic 
[li.HCs, were he around, [Hu'd {jm a ript? 11? 
years old, rijrht now.) 



Mozart: Piano Sonata, Four hHand^, m F, 
K. 497; Andante with Five Vars., K. 501; 
Adagio and Allegro in F Minor {mechani- 
cal organ), 594. Lilly Bergefy Fritz 
Neumayer, Mozarl piano. 

Archive ARC 3101 

Tlie Archive serii's from l.iiHrea (Umitscho 
t^ramnnjphon ) is a iK'ver t^mlinu pleasun/ for 
)Me even when, as heie, Ihe pcirforniance is 
sto<lcy. Tha^ can. Iiaj^iien in (iei-iiiany oi' 
.Vnstria — Imt can llie hrjlliant pliinnjn.L; Ili:it 
lends to this cnti^rpfEslns; ;ind vjftnally liuiii- 
lesn survey of older in us it- Jn its dwn tei in.^> 

JU>n\ once more, is liii' fiiscinaiin;; Movcart 
piftno, the insirument of 1lii' I7?Sfi's upon which 
Mir/arl: played and for which he wrot.e his 
ninsic> Tliis ono is H'u], built in ITSO ^'lev(M] 
\'<^iirs befOT'e M'»7>ai'l died :ind iX'SPU'C^l Lo uso- 
fulness in (he ]nid-( IjirtiiM of ihis century — 
the j>erifHl w}ien it suddenly s(nie!i a lot of 
puepl{i that f.he.'^e old instruments miifht he 
worth listen in;; to. This reC(U'd is nnirjue in 
that four Mnds do tlie phtyin^r in each of tlie 
Win ks. 

.Mo^iart wrote a ciMisidefnhlc annaiut of 
piani>-foiii'-hands ujiisit:, jaainly f<n" Jdinsclf 
and various pupils no plriy toL;eiiier. Among 
1he^ie wiM'ks arc some <if his Anest though their 
utilitaiian function wuiild ind havi- sn|^f;;ested 
siK-b :i pOJ5.-?ihihiy. 

Yi^t, until ivow, viri ually niobody altvc had 
any idi>:L as lo the actual .sound thai might 
h;ive conie forth when >[ny.Mrt hin>selJf iJJid 
Ills pi]]dl fnlino!i:t invariably feininino) Sat 
d<iwji on the same pi:ino hen eh and went to 
work, llnic you have il, at lea^t in the ou(- 
wai'i!, pliysif^al :i.;^.]h'C(, and it is really Invety, 
after the hrsL five niiiuites (^i adjiL-itiiij,' to au 
unexpected and more jne.tallic rangu of tone 
color. 

True — the Moiiarl. insirunienf. was teeliTii- 
eally in an early slai^e of piaun development. 
I(. wa.s fill' re)[ie\-ed fn.uij Hie Infer Steinways. 
lint, as ynii miiLjJit exprrt, Mozarl's <iwn music 
.sotiiids really a lot bL-ttei, more l>a lanced. 
.*iliarper and more elij;u-, on (hj.'< jnsVr[iine]U 
llnin on relativaly mnllled and lieavy-bidtomed 
modem piano. The sound i.s a cro.'^s between a 
li;irjjsichord and a jjiano, in ore ])JN'cussive by 
far than onr piann, mon^ i^lfry, hut with n 
siirprisin;;; ran.L'C bri^^ht lone iiolors from 
l")ir' liuid, ban;,'ini: Forlr i>* ihr. almost fluio-Uke 
.soft tones. A tAvan;;j;y hass, a brit^ht ireblo. :i 
<jhiniioi-liko hiiddlo r;ni-»e, all f;ive lift find 
lightness io nni^i<^ Unit .sounds toi^ often thin- 
hlood(Kl and precious on onr own pianos, Not 
on this 

1 "iiforl unnLely. at; I say, (he perfomumce hy 
HieHfi two eareful pianists is ,'ilmnsi as iiedan^ 
lie :i.s Ihe piano itself is vilunntly alive. They 
might as well be sight rfiading to a metronome, 
for oil tiic evpressioa or iinderstLandin^' they 
show. Phrasing and (one production are good: 
the playing is e3:]>er{; eno\igh. But unimagina- 
tive is the be>it I can .s-ay for the j^eneral effect. 



Vincent Lubeck; Nicolaus Bruhns: Organ 
Music, Hans Heint^e, Organ of St. Johan- 
nis, Luneberg. Archive ARC 3094 

Pursuing yyjtI.ematieaUy Its coverage of ail 
the great murfic of the post and In particu- 
lar fierinan music, the Archive .series here 
produces two of the leaders in w}iat usc^d to be 
ciillrd, ever so slik'htingly. the "picliach" 
school of or^:an comjiosers I a North Ciorniany. 
They weri> far more iniporlnnt in them^^elves 



than the terra WfUtld sui^j^'^'st, us you'll hear on 
this record, 

laiheek, whtjsc name I'd Ilea rd and sojmc of 
hi-' scan) nni.^ic loo, is llic ti^ast interesting o.s 
])r(^s<^nted i)i this perf onnanre, Thrcr. ]H'flndes 
and fnguc'j^- and a Partita on a typit:;d (>ei'niiin 
choi'ale lime arr siiri^j^hily enough, yet .sojno- 
how a hi I dull in th<^ liarmonies, soinewhul on 
(hi^ didactic side. An e\p(jrl cojnpf>vier in The 
ihen llouj'ishj tig orgai^ slyic, hot perhaps not 
:i luati of to]i imn-ina tion. 

The id her (Ujc Ihuhiis, is a name few of us 
will ever hjivi' iM'urd and ii's the iiiin-e snr- 
indsing to itnd iliat this short-lived Ciniii>oser 
was one of rhe really great dtamatic organist. 
of his fiiiK^ Voii"l] notici? the din'erence right 
away. 

Nice idaying on n fine organ, originnllj- iji- 
stailed in the niid-lif teen-hundreds and po! 
ishod otf aboni V.il'l. Tt is a inr>ie \()[) years old 
now rnnl 11 sonn'ls hetler than ever ihankw to 
a vnlve nod ^-y Under job and general (kveilianl 
l:ack ai'onnd 1 UoLi. 

(If \'0U 1 hi Ilk "antifine" cars in perfect run- 
tiiii- order are something I (» get excited :d)ont 
i<>day, jii^ft wail nnli^ they get restoi'ed at 
ag(r Jt)0 : ICS not surprising (hat organists and 
ninsic lisiencfs got entimsed ahouf ihe.sc in- 
si rnments.) 

P.S. i:rnhiis must be a typical Xortb (icr 
man name. Xoie the similarity to liiahms, wlio 
came fi'toji HMmlmrg, not far from UtaihTis' 
loraliry. 

None But the Lonely Heart (Jennie Touref 
sings Russian Love Songs). Brooks Smith, 
P^- Decca DL 9981 

■lennic Tonrel, late of Ciilnmbia llecordsf, is 
mui of 01] r gn-^ut dramatic singor.s and a na- 
tural-born mike artist. Site isn't jnojeetcd here 
as well as she might be. on her first Decea disc. 

Tiie trouble — if it is rrouhhs— would .<ieem 
to ho the mike set-up. wlUcli puts the lady in a 
somewhat oiT-mike position and cuts down on 
the jieri^uasive powers of her very vocal lins^ 
sian. (AIT the son^s are sniig in l;n.ss;:i3h> It's 
a matter of taste and nrti.stic jud-meiit, of 
eoursp, and Decca 's recording people ma v sim- 
ply iliink diirerently than fjohimbia's' Vcjc. 
I know that the Tonrel voice is jiowerful and 

nr»t too e;jsy to mike at close raiige^ .Still I 

think she*d be much better if .-^hc iiad a more 
direct pre.s<^nce liere and Tm sure (hai juode.rn 
recording cErenits could take iU tou. 

It )MHi might be that Docea is out of prac 
lice in classical recording technujnc. The com^ 
pany has for a long time followed a policy of 
classical importing, with only a fow sparse 
doniestic chi.ssfical recordings to keep the ball 
rolling. Wjili most other outfits working year 
in and year out like mad, it's reasonaide to 
sn)ij>osc (hat Decca migUr: loj>-e a hit of that 
tvirky know-how that must go into cvrry rn- 
eording, of nny sort. ,T)ust a thnnght — n lay be 
Derca just plain wanted it like this. 

Erika Koeth Sings Aries of Mozart, Rich- 
ard Strauss. Berlin Phil hormonic, Schuch- 
ter; Matzereth. Capitol-EMl G 7114 

.^i.i sorry. )nit 1 doiv't <pute go along with 
ilie eotlnisiastic q notes Oil the rt?eord Jacket 
(■on CO mi tl- Uiis lady, who is landed for the 
"perfticlioii, iutenLSity and dvamatir; force that 
make her the foremost dramatic soprano on 
the coiHiTient" — at" least, not on thi>s record. 
SiJii', every soprano ij^ tlie greaies^t when the 
ijuofi's .si:[rr roHini:, and mayhe (his one is ter- 
rii1c in ihe flesh and on the stage> Jlut T tind 
licr an authentic Mo/art-Stranss soprano (vhat 
is, she kiviws (he 5:lyle of .sin;:ing, she has the 
proper imre. color and vocal production in the 
fierni;ii]ic manner) hut .she JnsI doesn'1 give 
very much. A sr>cond-raie singer Of the lop 
rank, if you see what I mean, Xext to the 
really best, .<;he eojties otV sec^>nfl-fK-.'.<;l, 

{Watch these columns in fiifuro — mayhe her 
next recording will receive ravos from nie. all 
unwitMngly i) 

Bach: Mass in B Minor, Chorus, Symphony 
of the Bavarion Radio, Loig MarshaU, 
Her^ha Hopper, Peter Pears, Kim Borg, 
Hans Braun; cond. Eugen Jochum. 

Epic SC 6027 

I hadn't listened to the good old Bach Mass, 
efonifll favorite of the amateur choral .<finger. 
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for I don't, know how mnny years when T bit 
this ftlbmii. (Las'i time, I yuGss^ wnp tlic West- 
inijistei' Mllnim with tschciohen, for which I 
wrote liner noto.s.j J was Iviiocko^l tor a lonp 
by ihis TjCrforniunce jitkI I'm not OTiUroly yiirc 
l)u\v iiiUoJi wiii* old iiUMi Jiitrh hiin.^olf nn<l Jiow 
umch Herr lilutjon Jorhnni jiiul }iis vory willing 
[^oli'irti!, 

Anx'liow, this vorsiLin i-< bt^ml ifiiUy rrcortlod, 
sunij; ami pluy^'d uirh nfici xincoriiy ;Mid alive 
ness, yet (lone wuliOdt ui'u'e Okui :i very fow 
ocrcntritit io^i, of tht sort th.it many bi^'- 
nnmo coiuhicr^srs I'et^l ihoy must i»oj'pctuato. 
Tlic: inosu' jn.<;i rolls iiloiiin'. JMid nil oi ns who 
hove uctnjjlly siinp in i.ho Mass will be cu- 
ch:tuli>d — so will any]>nd>' who Jiris i^'voii an 
inkling' of a ta.sro for ihr h'y.; pieco. l'>veii the 
solus; :irc cNrolloiit, wil.h one e\cet%U<.m (eon- 
li'jillo)— avul slir's iiv.M'cly so-so. 

Note I lie lEuexiiectcd aiii^eiirance of rhc Brit- 
ish umor, I'eior Pears, and rhe dofinili.-ly non- 
^iofiiian r^<as N[arshalh in rho inLiM'iiaLionally 
slaTilod solo j/ronp. Kim I*>orjy;^ in casie yon 
wojidGrod. la the bdt^.so rnofnndo and no rela 
tioTi to Kim Novak. 

Mo2Ctrti Requiem^ K. 626» Soloists, CKoir 
of Si. Hedwig^s^ Beriin Philharmon [c, 
Kempe, Caphol-EMI G 7113 

I 'ill ill the miilsi of ihiH ronovd >is rmnl dead- 
line aj^iiruadios, Inn mus\ <]nii:kly n-eounncrKl 
it L'ven wilhour hfivln^ rcaohed the i':jd. Aiiy- 
thin;|j; froui tho youthful St. iredwi:.:"s ['liniv 
iji l.-sprlhj j-s worth yoar ]nnao(h;itn anentiou 
if yon love bi;: eUornl woi'ks ^ thes^e sluuim s do 
a splendid jolj, exciting', clis<.ij>liii<'il. wiMi 
^-raudeiir yef ;i nuirvidoiis lc:i(m'^ss uf toiu' 
and n<'ia]va''y of j>Uch for such a lari^tr choros". 
No wohhh's, no heaviness> You'll find ilicm in 
otlnT woi'ks, too, notably the Brahni^i; Uequieui 
(twice). 

Tho only injujodiajo riviil to ihi>; splendid 
reccu'dini: thai eonu'S to luinil is (he rt>eooi 
version wiih r'eechain i Cidiinibin r>U'[>), 
a very Ijlrirtsli vi^r.sioiK ix^r this ehai iiolori.sl t- 
eally nnd Oncr;;etiija]ly P.erlinnse, [There aro. 
to be sure, luiiijerous olbm' vorsinns availaldo 
— I can't !;eap ihcni all hi my sin>'ewhai noroiix 
jntnd.> Tho l^oochani, ihon^rh, is inoie a vh't[i- 
0,'io job, belter in the -sido voices;, ;i bit sl-inify 
in a strilvinj.' and lei^dtiinate way ; this one is 
all nieat nnd ririi.ili, ttio esi.'^euee of lite bi^ 
pieck'. alivL' hut uno<ieeni rie, in spite of .so-s;o 
solipii^ts, .\b>st Mo'/art lover.s will enjuy it on 
this seore, aivl -So will many n newe(Jijicf to 
Uiis astonishing luu.sic I'l^oai >ro/iirtV deathbed. 

Ijijrsost luysifory in nri — tho pii'er wa>; eoni- 
lihdfid U\- a iHipil, Siissjn^'yor, n coiisi'ii'nt tou« 
noboily who, somehow, :djsoibi'd .Moviari'.*; in- 
tlnenoG aiul personal iiy to an alnni^^t ]>yimotic 
evtoiJt and wa.<; ahlrr aftO)' Nto/..-^ I'l 's death not 
ouly to ro[iud oii\ unfinished sections; of tho 
i]iiimiscii)>f bur actually tu eon^i)ose iiddiiiooal 
nuniboA's tliat simply cannot bo told from the 
f;ennhje Mo'/ait. even by those who worsh(j> 
ySn-A.-ivi as tho i^roaiest creative ;;euin^> in )nod- 
ern musioJil history. A straniJo (blur-;. 

Dowlandi Ayres for Four Voices, Vof. 1. 
/^arenzio, Monteverdi: Madrigals on 
Texis from "II Pastor Fido." The Golden 
Age Singers, 

Westminster XWN 18711, 18712 

C'nrio.^ity led mc to Mu'so two Went-niinster 
reissuos, since I bad iM»ihnso[l ovi-r on*'- of 
thetn in the original 10ij5 rolease (Ai-|>]o. IVIk 
lOoG) bnt hnd missed th<^ oihor, Tbf? n<nv vi r- 
sions :iro simply re-iiacka*;iu<;s, ran uf tlic old 
and roo-iancy sealed WN" series inio the lowi r- 
j>riced XWN cntetjory, with new and atiracMve 
tovers, iho .same noti's, a newly ijuiet presstn*^ 
(fr^un I be snine disc infistioi^s fiS l)f^l<.>re). 'J'hts 
Westminster rei^sno pnliey, combiiun^ repaek- 
aj^ing wiih fri'i^nont I'c-cnt linij, or I'e-shnniiT^i:^ 
of masieal eombinations into various Mltprnn- 
tivc formats, is all to the good foi- nni.sr record 
bn y 0 , O n 1 y ( oti ipLi t n ( : I got mixed n p 1 >o 
twcen ihot new und thk> old shire iho. t ompany 
isn'i tell in i; us which are roifjsuo!* and which 
braivd new t-ecor^SnjES. Doosn't really mntter, 
does it ? 

Tho. ^^lOldon Aj^e qroup is perhaps the best 
nmdrigal sinjunm* j^ronii now on rocords. woU 
ahead of any other T can tliink of — far ahead 
of our American connterparts. They make tJio 
eiearesL liarnio"y, thoy spoak (be bo.st and 
most nattival (British) diction, Ihcy make the 
most of phrasinjc: and rhythm, 
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The hrsi di.-c is sdbDowland. ihc mn.sic not 
actuafly madrigals iuil simply the fonr-part 
settinETs of IXmlands swcc(, larcalehinp 
soni;s : rh(^y ulso occur iu yohi-Hf.yh^ form with 
insdannerjlnl aeeouipaniiiicnl, ori^jinaJly ilone 
moiitly on J he lure, rhe tlit>n ei]nividout of our 
jL;(iitar> If yon veeo^^'jiize ''('j.une, come a^riin, 
sweet luve doth now jnviie," (lie brsi item on 
I his roeord, you'll know I he stylo of the nnisie. 
Au ooeawionid hwe joiny iu bevo for variety — 
it would have booi^ bf^M-ev ti» sin<; every third 
oj' io\ii'(J\ j>ieee as a *^oUj with Die ijaine luti.v 

Tiie etiiof disc presenls rtaliaii madvl^'als< 
on :i irrou]! of (hen-pupuhir (e\t?i, ojiC setting 
liy tbi^ earlier mas for, .Mamnzio, aiiolber by 
/he ];:i!j'r irr^uiisi. Monteverdi, riiorly disVerent 
tr'atijuiit and tin' juiuurd eoinmeniary here 
win ]](.){> ym <:rii(iy the very tnteresjing eojn- 
paiisen.i. w^u-d for word, as tlte two composers 
down io )jn fulness on the s^jme rext.s. 



3- SPECrALTIES 

Schuberf: Piano Trio #2 in E Flat, Op. 
100. The Immaculate Heart Trio. 

Capifol P 8442 

I love ^^elu[berl — Init, frankly, ^ yet. hold of 
this one \'<ir euriiksily, as many a reno\l bnyi>L- 
wiU <lo ; I wanted tn ]ll^av wliat three nuns 
wou.ld do wi(h a lot^ of red-Llofided Sclud^erl. 

Thry de liJie — or ni l4^a*;t tw<j of tht' three do 
due. 'I'he sisd'rs ai"e nkiiual sislers, as widl as 
l>eiij;r nuns with (h<is'^ nice mjiscirliTic T>MniOs 
they (iike tui — (bey :ii"e Sisters Mriric, Ajitltony 
and Hon is. AnlI\ony is tlie y^miLit'sl jind an 
r\eell<oit cellist, who played in .^vuiphony or- 
<']i(^si rvi and umvii^ wmd: lj<-fio"e sUi' joiue'"! U]i ' 
all of thr ibi'L-o ai'e hiijbly traijjed nmsLeians 
,'j[id music leachi'i's. 'J'bc ])inuiHt, Sisi.ca" Marlv^ 
i^ imai^ijoj r he :iud poweifal ;js well as top- 
nufeh <oi lier tech]ii(]i[iv as any :>clnibert 
jiianisi must bO. < 'uly [h\- violin, Sjsier J'>euis. 
'^i'^'uis to [ue to lie a folb>wer rriTbLa' lhan .a 
header : she jiist ]d;iys, V<hi ea>]"( do ihrK with 
Selnibi'rt, and s(i t\u) trio is sli.Gjhily woalL in 
tlic ttpper dc]iarr/aont, which is n shanie eon- 
fjidOriui; Ikjw nit-rly i\ plays a jJii'-'ai]! and 
how wi.-U S<^liub(>ir l is s<'i'v<-d f)y tlu^ oiher two 

Norwegian Songs by Arne Dorumsgaard. 

Klrsten Flagstad; Gerald Moore, pf. 

Ange! 35573 

'.fht^se rhissii', ( r;idlt.iijnal "liedcr," s^nn^ 
by the red)>ub(alj]e na;;slad ami jdayed by 
;i vei^y ,L:j'i^;.ii.1 ;icecon[i:inist, (Jei'ald Mnoi'Cv sound 
aw thoUL;]! perhajis they wf>ri> eojoposed dtiviuj^ 
tho middle y'';i[s of ihe last i ritury, or just 
possibly at the enil. by :i eiMiserval i ve illu- 
siciau. Aettujlly, tlieir aurhm- is ri yonns:ish 
man (wi"'!!. he's yonn^^'or ihari J am) from 
Ni.o'way. rrsiilent iu rnvis;. willi wbr^ni I sjw^ni 
an inti'.r'-siinf; evruint; a cnnpln of years a^'O. 
iro told iiii: ar Ilia* Tioje ihat thi: L;r4'at I'lac:- 
H-tad often sjmj:; his music, 

What is r)dd here, yon si>e, is (hat a man can 
cou]]jose expertly in a stA'h? that ip more or b^ss 
of a lon;L,' ]>asr o.i'O. N'ol exactly — ehonees are 
lhat a pniili slier of 1 SoO would hnd som<' 
mildly revriliit uniii l y bits of liaruumy hej-e 
and there accoi^[ii!i; to isr>0 thiid.'im;. P-nt the 
music it;; not mdy im-ni'MhTn in the: usual sense 
of key ^ind djssojuince — it is of a type th:i( no 
longer really exis(s, 1b<^ :jrt s4>nj;H of SehMhi>rr, 
SebuTEiann, Wolf, lli'ahm.s ami lh<^ like. 

And yet Dovums.L'iiard is vf>oil, :\nd Kbi;:;stad 
is i-i!L;ht. J lis music is i''\"i>erlly nujde, evpres- 
sive, vei'saiilc; aliu\c: all, it is hi^rhly nnisieal ! 
lint it's idd fashioned beyond belief. 

Tho oxid;iTi;ttioiJ is sbiiplr, I'd fitiy, Aft<"V 
:il], \vv today have ihe n<ld lujbit of jistenini^ 
mainly to nuisic nf earljrr tim<\s; — ihc jnunt 
v.dien? its ]anL^ii;i::i> js ibe ujiisieal sound w 
[:now l>esi. J.t's no( surj^rislni^, (hen, that those 
of ns wlui come (i) t]]<' point <if "sfieakinsr" 
music, ciwnpo.i^inj^' it, snimd lines sjieak in the 
very h-rms we have rome to tnu^'W. the ^'onernl 
sound of Muieb e.arlicr lansic. i<r.m>> of ns (my- 
self inehidvdi do imi liml it yw^^-s^iiii^^ sayany- 
fhin;; WkU'tli say in;,' in that I'^^jrhei- langna;;e — 
it seen>s wr<oi;:. iiointless, as thoui:h :i writer 
of jd;iy.« could write only in f>hrikes;j>earian- 
slylo lani;Ma(j;e, 

Others. Diirnm,'*;:iiard inclndfd. arc not both- 
ered by these thoufihts and are Able to turn 
out inn,sic by the roam — and have it played, 
sold, appreciated, Why not'jf 



Virtuoso Guitar. Rey de la Torr«. 

Epic LC 3479 

Xo (huju-nee Jiere — this is elrr.ssical .^'uitar, 
and oidy a coujde <u' itenjs have a >S]>anish 
eajst 10 their sound. Side 1 is :i sonata hy 
one (Giuliani, from Vienna out of Italy, in a 
suajde lS;th ceii(tU'y style ihal i.s most like 
(he jivib^ piano .Sonatinas of lAeMhuvcn. noth- 
inj; nnich, but inlerr'sthiL' as ;[n e.\':im]^Je of 
what ilie Ejuiiar conlil and can do. 'J'be other 
I'ecord side ran.^es fi'om Villa I>ohos to a 
liT.ninlo chestnut of virtuosity by Tarrej^a — 
every t^uiiarist plays t.hiit luve. 

Kor my ear, the only stniY llmt lia$ jnico in 
it iMi this class! eal disc is tlie r]o Prilbi, couv 
I^risiuj,' iwo itonis. Tha.nk the Lord for lliin ; 
he pats .[^nts iuto Spaulrih nuisie. 

Paul Ulanowsky Accompanies You In 
Lieder Favorites. (Schumann, Schubert, 
arahmsh Boston B-502 (lO'O 

'['his is an oldish iteiu but I managed io 
miss it rm its iirst appearance :jnd it's still in 
iJlO calalogtir. A.n interesting;: ilo-i t-yoarscll' 
disc, with one nf The two or ihrue linesr ae- 
eompnnisls foi' the <h"rmaT] lied now alivi?^ 
playin^T the piano pnrts as thiaij;;li Lolte 
Lohmaini or Irm.;;j-ird .-NeefrifHl oi' Knv;annc 
l.irnjro w^o'o sinj^ing (he songi^ — he ha^ been 
(heir pa['(uer al (be idano on nuiny an occa- 
sion. 

It is Msronishin;]; how Jirmly (hese i>iano 
j>a]ls — without I he sonjs: — stand up hy th<an- 
.selves ns inten-^sting rruisi*' whou played by 
a UKistio' such as V."lanr>wsky. l'1v<H'y nuisi<' aii- 
preeiafTon te:!cher evidnins thai the (.ieniuia 
lied, lilo: ihi'x sona(Ji for \dLiliu nu/1 pi:iT»e. is 
an e<jna] jmrttiership between solo und ":ie- 
Coinpanimc/it," the piano fK-rhn])s over tnore 
imp^rtanl than ibe solo itself, lli're yon have 
the divfi't eviile]ice, .\lSo. it's inirvrsting to 
nof<' lal ]fasi f4ir tliose who tliink m>]sj4- is a 
uun hrmal ]cal alYair > bow irrnL;irLrn' iu Lernis 
of literal time valutas a ^;oo(i acfoiapaniment 
eau bi:> Tin? mdi'S tei;hnieal]y uuiy be <*( ciLual 
X'alui.', bill nobody noliody who h:is any lousic 
in hini — phiys tijian thai way. Xot Ulanowsky, 
anyhow, and be sliouM 

Companiorj Io TV [from the origtno! Sound 
Track of the Urban-Eclipse Silent Film, 
The Fatal Love). 

Bu noB #5 (1?'' LP, all speeds.) 



(Well, what more do yon expect me lo say? 
You can find out from Orville K> S;nav &. As 
sociateij;. 111 X, ,left'ers<m, M:isnn City, Iowa, 
It's yonr risk.) 

Folk Dances from irin. The Dublin Quin- 
tet, Westminster WF 120T1 

Tlds is deHihlely folk dauec for dajuiu;;. I 
say so for' Tin- l)i'st of re^isons ; as a lislf'dni' 
dis<-, ii is en/ai.i;di to drive yon cra'/y xvith 
nnmoiouy, and that is ])ree]sely as \\ sbonbl be. 

Ki.iijie proph* Tljink thnt dance music of ilu^ 
kind fliat rcjieats over and ovci\ hki- a V"ir- 
ji^iuia Ih'i-I. should h(^ tricfced up su that on 
each ro]j4\'it there is a di.lToronci: '^f siaue .^iort 
— idiauize the insiroineut> juTiip io a djiTeri'nt 
Icoy, iubl fancy ^":lri:ll ions. Vos, if for ]>assive 
lis'enin;^. arrrn'liair style. 

]iii( urM for daiicEUji; [ 'J"'he essejurO of a ;^Mi^d 
Kn-lisli or Irish folk dance ami of many an- 
oT bto' UiCi { inebidiue [">le.uiy of sqiuire [biuec 
uuisie) is that the nnisie repeats, but 1 he /^^i/fc*" 
itsrff rhuuff^s. The variety and inPU'est i*; in 
tile danein;;^ — new lT[zures each nnu' around, or 
new people danein/.; the .^^amu fi^:iirosi, all 
a.L;airist a constant and sieady musical baok- 
dro]». 

So — lids nnisic staris aiid ,iusl c;oes on and 
on, each itein lasjiu;;: four or minules 
with^'Ut n brealv, reiiCJii in.t^ the Siiuu' music 
over and over. .Vtithmuic, proper, perfect for 
dancing. i.)r. for tliat mat(er, for baclit^ round 
music to iiivy old nrtiritt/ just so Iouil; as it 
has its own interest ami v;irii'Ty, evon to 
.sweep] the tloor or sawiuL: wood and ham- 
mcrinjj luiils <n' paying: lalks. Hut um- '^(uui- 
ness' sake, don't just sit and stare lixedly a' 
yonr loudspeaker wliile this plays. j£ 
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For your home 




Assuming you know that quality high fidehty 
components are essential for nny woithvvhile 
stereophonic sound system — and assuming that 
you don t want to pay a staggering price For your 
s\^steni — 

Bctoic you buy stereo — compare— the qiiahty 
and the price of Altec Lansing high fidelity 
components. 

y\L'rEC is used for more professional stereo- 



The Finest— 
yet so inexpensive 



phonic installations than all other makes 
combined. 

] his professional quality is built into every 
Aliec high fidelity component. The same effi- 
cient technique used to manufacture Altec's 
massive professional stereo systems is used in 
producing home high fidelity components. "Ihis 
means lower prices for Altec than for other 
makes of comparable quality. 




307 F-yi tUNEft 



S'l'lA QUARTET AMPLIFIER 




412a BIFLE:)( SPEAKEf^ vto- 



ALTEC 4120 DTfle3((S) Speaker-this 
popular 12" single cone high fidelity 
speaker is one of three famous 
BifleKes-an exclusive ALTEC design. 
The ALTEC Biflex is perhaps the only 
true high 'fidelity single voice-coil 
speaker made.- Guaranleed frequency 
range is 40-15,000 cps " Only i54>00 

ALTEC 305A AM tuner-ls perfect 
wttli the 307 for AM-FM stereo. Fea. 
ture$ extremely sharp skirt attenua- 
tion providing tfie greatest usable 
band width for maximum fidelity. 
Gnly $95.00 



Here's One 
Example of 
ALTEC Quality 
at Low Cost: 





^ 



S^O WASTER STER^iO CONTROL 



Tliis Altec sy.stcm proviclc.s 40 wants (80 peak) of 
]VHvcr For sicreo or 20 waft^ (40 peak) l"or cnch chaiv 
tick kor momiiintl you can buy the 307 or 305, ike 344, 
aiui the 412, one! add to it later for stereo. No matter 
when you buy /Vltec, you always gCL the same uni- 
form cjui^lity components — prceision biiih, inatcbcd 
and bakinced for true cxcii:ement in HstcniTig. 




34^.A QUARTET AMPLJFIt:F< 




ALTEC ^"i^A Quartet Ampiifier-Ver^ 
satilifyj clean power, functional 
design, and low price describe the 
masterful ALTEC Quartet. For stereo 
you liave all of ttiese features for 
each channel wilti the Quartet: 20- 
22,000 cps, 20 watts (40 peaS()i 138 
dh gain; 32 db bass lone control 
range; 35 db treble tone control 
range; six inputs~V.R. phono, tape 
deck, microphone, radio tuner, tape 
machine, high level phonoj four inde- 
pendent volume control5r 4 position 
contour control; three position inde- 
pendent rumble and scratch filters^ 
tape recording output - Only $ni.00 



ALT£C S40 toaster Stereo Control - 

provides master channel control for 
two 344A Quartet amplifiers. If you 
already own an ALTEC Quartet, you 
can use the S40 for stereo conver- 
sion any time ■ Only $12.00 



'il 2a BIFLEX SPEAKER 



ALTEC 412B Biflex(S> Speaker-this 
popular 12" single cone high fidelity 
speaker is one of three famous 
Biflexes— an exclusive ALTEC design. 
The ALTEC Biflex ts perhaps the only 
true high fidelity single voice-coil 
speaker made. Guaranteed frequency 
range is 40^15,000 cps " Only $54. QO 



When you hear ALTEC, you know it's the finest. 
And it costs no more! 



(Walnut, bJonde or mahogany hardwood cabinet for 307, 305A or 344A^ $19.95) 



ALTEC 


1 







Wr-tc for -free cala'ogufe and loudspeaker 
enclosure information booklets 

ALTEC LANSING CORPORATION, Dept. llA^A 

I5I5 S, Mjnchesier Avenue, Anaheim. Ciilif. 
161 Sixth Avenue, New York 13, N.Y. 



AUDIO 



NOVEMBER, 1958 



www. 




CHARLES A. ROBERTSON* 



STEREO 

Matty Matlock: The Dixielond Story 

Warner Bros. BS1202 
Sousa in Stereo Warner Bros, BS1209 

Wlie^ii a rDCord t:i>«^p:Mjy jic(!Uii'r<l ji inolion 
piiiturc studio w'iih soHio ol' il si |m-4>]]Ih n 
'■<*ui>lc <if y<5:ir>^ o.i:<i. orh<'r liliik lii'iiis l(K>k<^jl 
:i( tlicir i)ockcti>'K>ks nml 4M>it]n.L|: ryes 

:i( lh:\t. corwQ.Y of llir oil li'tTjuiimK-iit iinhii^try. 
V'wsi lo take u ^vn^^ I'li runjtuiiit. inul ilac 

iiiU^oiit of stevoo iJinvi<3p<! a jL'ood opoini^j; for 
\Varii(>r lirod. JiTKl I'liiK'd Arl.isLH \o riiior 
tho fokl, Koth havr thr'ir sights sot <iu tlif- 
j^opiilar inavkot, Inu may Arc il Tow divei'gcuT 
vulioys. United An is is luind p;n i uf th^^ 
<^in>iit Ssoutli Bay .Ta^z Fcxtiv-nl in .-;t( veo^ imd 
rlu KiniT at Wnviier BroS- i^uw includes 
(IcfJi^TJ? AvAlviiin, ]>n»di]e^.n' of niitJiy 'feitliuable 
jazz <lalps at Colnnilda, aiut uumh idcnUy 
nl N\"or]d-l»ac](i<;. 

IJros. lal^el, ijisneil s?iJ1n(lt:lTlC'■^]^^ly in 

istcreo :iin! mnnoi>]ioisie versions, ii^ ;i smriv- 
tnons two -disc collet ion of t wci) [y-i)»rec l>jx- 
k-l;ind Iniioi^. Thoy rf!iii.-r froivi llllnl^.H■'l^s iii- 
trndiJfcd tpy tbo OriJliual iJixSchmd T;:»iid Td 
I^imth Ritmpurt St. Pnrotia, :i]id .Too fjuTli vale's 
Little Jioel: Gctnn-uff, The cbicf uni IjolOjL'iKi 
j:^ M:j[ly .Afatltjck. who ObOo^ei> 10 hack his 
liquid < lariiipt wifii i>iODi«(. S(a7i Wri;rhln]naii : 
Xi(j!t FsLl.Dfvl. drums: 'JcjrjL'*^ V:i]] Kps, ;,'[ii1ar; 
.Movty Corh. liass ; John IV-sl and SliOi'l-y 
Shoroclv, tru(»|)cti^ ; and troujl lOiilst s Mi>c 
Schneider and Al>ij I.incoln. 

Kfldie Millev. anof lior si rjndUy ^pf I ho old 
Bob Croshy £^rt;^>lli7utioll, ariiJ< avs on bnri- 
tono aiul lui-^rcly r(>s;p<vu>^ihlo for the 

iihique sound- In >-5teroo, ho is on I he ritrhS Tr> 
Ijahmoc i.he clarinet on the left, wii it 1 ho 
dritn^s Diroly centered. Vhiyin^' in u iclaxoil 
ndrii>t!ition of the Crosby siylc. tljp ;;j'<inti ]ia>; 
enough power to duidicrito rh<> lil;^' hiind and 
The soloists to v^jcveatCi the sjnallov Bobcat 
nil it. ProdiKOr Lon IjIIScIi and the r'n^'iiiGCT!* 
eom:onti"nte on the miiHic :^nd (here are no 
distractiiij; elTects, 

The eft'orts o£ film i(Tmdhi ni\;<jn.;>4'r^>, up Ui 
Jlo\^^ were recognized on rf>corcU nuiinly by 
way of varioxis soniid track Witli sm't^o In 
iho. home, their loni.' cxi^eriencc will nsed 
more wldoly> A^> \V':irnur UroK. uses ils own 
studios on the W'C^l Coiist. iiorbars the r[r«t 
exiuhpK^sj of their vcChniqnCf- are the cav 
niling nrray of Soa*a mavehew playc l by Ibe 
WarQCr liros. ililitiLry Br^nd, 'J'be Hon nd in 
l>ii? and bri^rhi, with all the inm^eiliaey of a 
jioWRreel. It i!< bi.:rh -decibel ^-^loveo, o^ijocially 
when ft main cboruK cnlevi^ on P'ir.ld AyliUeri/ 
Match, spread over a con^idoroble aroa by a 
;:lockon spiel and a eonsplement Of drnai>^. 
ITeiiry Mancini coiidn("ts \i dozon of Sousa's 
bcfjt, iriclndinjr tlso ,<;oldoni-hf^ard Nnrionnl 
Frjiicihlc, Inviticihlc Enfjlr, and }hin<JR Aero** 
the Sea, 

Great Song Hits Of The Glenn Miller Or- 
chestra Grand Award GA207 SD 

At Oie liOAd of the list of rbe ten nllnimH 
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in Grand Awarir^ fiv^i st^n^o rclciisc i?v iliiw 
v<H'fi^ji liiMi <if a d'5/>ri) hils frii)[i Die lei;iicy 
of Glenn >filkr, KiL^hicen lacii Jill the chairs 
in the AH ^tur Ahnani Orclji^st fa, with tlnj 
biiniciis of loader fa 11 in l- lightly on Iho 
slionlders of r-o'iby T-ynie, a r]ii.L:«']' frojri ihn 
)>4M-s;ey Bro>^> si'li'Mf), Ilr- sticks to his t.roni- 
luMje, leer-pin l; a r-'laAed pye mi iIji' prdcced^ 
inirs, anr] tlie liand Vf^^iu^nds in kind, Tlie 
ori^^inal ai'ranjrcmeTirs an' fellnwed, Inn 
Mostir.-^. Benok<>, Kl'wk A^i>t<j. McMickln, 
HaeVvett. Hnekn. iind Al Mnstn^n seem uljlr to 
l>\ny froni ineinoi\\\ [1 is flie snj'i nt" perfi^i'iu- 
anoe :'ar«-]y heard in a studio nr elsrvvliL-rc. 

Lrm Strin is liaek ]"er the luann fhor[iS4is on 
ytrUift <i\ t^rnylfi, A! ooyiUfiht SrrC}ifi(l<\ and 
h'hajn-O'Jf/ fn TihiL\ Cjinncn Miisitrm, on 
^tiilar, n];i]\es unf uf liit^ fi-w Jazz a.^iju^rirjinr^es 
ti.i rejoin f);issipt 'l'r'ii^f.'(H' Al|n'rt. and dninimev 
Manrire I'nrtilL Thvy an' suronurly prr^- 
}K]}^]vt' iuti} J]] is is hardly nn it^'ni ftjr baek- 
round listeuin.L;. II calls f-ir a i)ii: room 
and danc.in.L.' fer'T. Eii-itie'-r r>oli Finy snei-e<'ds 
in olimlnin.i; ;j hri'li level, innlc]icil oti lew 
jjionoi dKvriic reroiiL^, hv close niskiti.u'. ! : will 
>iia)vc siiunH i'a''k;j;:4^d >^y.4tj'nj!^ scnind tv.Ur*- as 
Iml:, Mild is aceiijii p] isLed wiih iw* hiss in |>lay- 
iijL^ riiJie. ni;i,nil Awanl sidi's yiiu wl'M in 

i'Xe^.'isS j\\eiiiy niiniiles. h^lexible efi:strols 

<>u hir;^er systems sljoiihl 1j>' aldi-- to work it 
into shaiJM wiJlnujI s:irrilii;i]j;^^ fno nnich l>r]]- 
IiHU^i-. and ilo' sidid;?{s nre \vcll-<:eiifered be- 
tween the scci ir>]js. 

' Hawaiian Hits {C.A'20S. SD)," finds Pdn! 
Wliii^-nni !L li;i];j)ici[i;:; tin: fall ,<vvcep nf hi;> 
striiii: sect ifM] au'fiirisl a ]v>nia3ii]C it^Iaml 
iriiita:-. Thi> soii:^s j<ri.' an'aa^:r'fl tn meet road- 
way stand rirds, Unr. VVhjieinan kn4>\\'.s tbein 
all, fi'oni Ml/ Liifh- f^-riii<i< ^hru-k lit Ih'ijihtii 
Iir('/imi>itj, havin:: |jla\'ed them friv so\'<'ra] 
danciiiii- ^^eaermiun-. 

One (if the nnfs( i -'rt,i inin*,' usi.^s of the 
stereo olToc( is Hi'inonsf ra ted by Kjinrkh's 
0'T*i* hi jdjiyiii- '"I'lonky Tonk I'intsn 
(<;AiHi? 'Die interiday of jiiaoo, banjo 

and druMw oaii lif roiilized only in stiM'--'*^ It 
shotd'.l ^if heui'il I'l^LrarfllesK of yi">ur fe-'Ii[ii's; 
about, this kind of pi.mo. as it i;ives a vhii.l:]] 
idea of how a stviniir trio will sound in stcn^o 
a yciir or «o from tjow. \\]]\)n tliaV tinn> (.'0Jt>O(s, 
you will ;^Jiid O'Toolc wa^"? aron)nl lo help 
]nivo the way. If you like tin uti iuhiliiled 
pianist, a sti^riia;: )>Lin joist, and a druTimier 
who can iniLiaic a no ft -shoe: dai3<:ci\ ihcTt 
look no lurther. Next try liis 'Kfl^:time Phtn^^ 
Hits (GA200 fflM". 

Collette & Counce: }axz On The Bounce 
Be) Canto SR1004 

In addition to M% Stereo dernon.str.'Uion 
record, I^el Canto inakf^s its entry irito thi 
liidd <">f s'li>ro<\ raises wi(!i a series (}£ live in- 
fiodtutory alluinis. Tiiey were prcpavorl for 
I ape release atol ilie economses oi their 
rriin.SLer would xcmu to work out to iJVer;ij;o 
tlic plavins: tlnn.' [►f t.wo tapoa for alrout iw/y 
dollatfe le<is than the i)r\ci} of one. The sin^de 
iten\ directed primanly to n ja>;'z audience 
conil)]nes two West Coa^t sesKions. Curtis 
Co\[nre, a superior bassist, hend^ a iiLiinter 
which shows it.^ Pnrkcrisli inclination!; airid 
a\>titi:dcs on Chasitifj the Bird, Move, and 
Urnd (;c(it\ Heiwuroly flwltching from flute to 



ehiriin.^l :nid saxes, Bud<iy Collelte plays 
Rochj ^*ijt Touiih, ami T^ic Montitir, His 
(jtiiiitei boost^j 3in excellent i^uitarist. ptissibly 
liarnf>y Kessel, 

Collet (e cont rlhnies uIj^o li> a nsood albtim 
"Alolia To Jaz/. ^8U100:i),"* payinic a 9^imUi 
.'^oa lT<land nf nearly nine ni united on 

nine a rcvvardinjr rixmrsi^ju for his 

driiniTaer. Another ori^'iual, the n|di^m[)0 
Jl'.'i Ytiu, ^>peedM ihetn on their journey, 'rjie 
erasii surf surrounds a Tnore conventional 
Hawaiian vucal iznaip. The l^olynesians, in 
a sheaf of liulas and the geUfly nostnl.z^ic 

■I^rer liartcl I'olka Time (SltlOd^^)," is 
]>ar4 4l to r I sound lit Inba as' Ha:«'/berry Rey- 
nolds imfurl-s (eu ]i\'eJy polkas, includinK Ihe 
h^evif;Il^le laomd iudiciiled jn the titl<'. A 
LTlnekouspii^l e^i]i\>>ns liijlbonnf Mnroh and If 
()jis liand fails m {iro>ib'e your entbusiasn] u^t 
lioitaei]jL: ii-^th[j<)s, thr;^ noHiinj: will, Anyway, 
( ry luddin^f yrmr herM^ in frrml of thai tulpu. 
If ina;- blow ofl' the fk^ain, 

^^Listcnfnj; To Larry (-SiOOOr))" is hmt 
ilniraeterizi'd by fhc fact (hat Larry rotine 
s[)env iw't) y<;a]"s ui'i'an.^injr fi>r Lavveriice 
Well:. He b ads au orehesi ra of Ihirii ' n 
[jteei^s on a dozen tuiiPs, derlieaied m shu/lle 
rliylhm. a sntniitli ^onnd and all eminentjy 
dan Oi 'aide. Hue lijrC Hlnr.f. At Suntlnii-n , and 
S!rr),jf 'J'i}rt< (in J are on tiie lis't. 

^'Itesort Kavorifes (JiUUHXj^" presents 
I[;]riv Mnrshiind eonductjn;,' an nrc^besl ra hi 
71 lypieal so^dety danee ^j.edley. Twenfy-lhivf 
ninnber.s are miilined in >ihort order jind /t[>w 
sniividy alonu' to un!];ij:^'iii^ tcmijos. 

Under I lie supor vision of Ted Kb'lia, the 
s<oiud is n Ji iforndy jr<\od. 'VUo. preysin;^s on 
transparent phtsrie are cxeellenf , hut (he 
liiiev notes are vaj,'uc ant: uuinfin'inal ive. Jie- 
cordcd Nipc?' ni'c jiackaiicd frequently wiTh' 
nut vital statist ict> eoiiCi^L^nin^; pev.^onnel and 
conti'ini. It is liardly wise to Cimiinue the 
I^raetiro wlu'u up a;^ainsf trri^ater cunpt'f ition. 

Marty Grosz: Hooray For Bix! 

Riverside RLP1109 

A i;;roUp uf midwosteru musicians, as- 
sendd^^d brieHy mider the Jlonoyii; Cou^iri ,Iuzz 
Band banner in hojtor of P.ix Binderljeeke, 
idayt; a dozen unies recin"*.lcd by the come list 
at various ,^tai;es of his 'Eventful ciireer. The 
;;uidin^' Spirit isc rhc i^uitarist Marty t^ros'/, 
whose fatlier is the art is I Ocor;^e t.irofiiz. 
With Carl Halen, of Giii Bottlr> Seven fante, 
hi^ wrote 5jcllin.?s J'or sn:all hand nf several 
a Mm hers rMnenUiered only in lite Inavy ar- 
rauijements ufi^d by Paul Whiteman ami Jean 
tH>ldkcifo> The I'ixifin horn may he s/iihd, 
bnt there ifi no little ^jratillcalion in listi^ain;^ 
to Loyi^jJ}/ McJoily, Change's, Clct)\CiLiU}(\. and 
].<f):C Kcxt for more thai:; the cornel chorus. 

Ilalen is .ioincd on jlfiy Pet and Hccnu^c M>j 
nnhtf by the second corner of Turk 8iintoi:, 
v;ho tiirn^; In ;;uilar for a toucliin^': ,solo on 
()}/, Jl/i*;^^ Mn-iinah. Tut: vSoper pinyv; a lieaKliy 
piano, Harry Undd ^% on ironibone, and two 
vocaks l»y (iros:; cause 7.0 pain. The st*>reo 
effect is enhanced by two ^'larinet isr.s alter- 
nating,' on saxes. Bob Skiver, of Unssell-'JVs'eb- 
niake:r ^Snea^'c, s^witclies to tenor, while hh-nnk 
r'liace hews a N'ew Orleans line and douides 
on baritone. Stereo se|)aration kee^is the 
rhyfhin from soundin^^ bunched or chunky, 
Tlie reeordjii;; -was maFh- lasi Deeemlier at 
Yellow S[)riai:s. Ohio, by Dave , I ones, formerly 
en-ineer f<jr hii? Ihupirical label, and iti- 
dieates (hat the musicians of xha region slill 
liax'e him ax a mentor. 

Ken Davern: In The Gloryland 

EleJdra 201*X 

I leaded Uy the yoiifh*"!]! Kou naveri.i, a 
1 vventy-( )iri'e-yoav-old disciple of tin.: veteran 
New Orleans clarinetist Tieor^'e Lewis, thi.^ 
irrji lierinK eoui]>rjSL-^ to all uifenis and [uir- 
[)oses a renniou of Ihe lied Onion ,Lf/;a Band. 
One of the few rcrivaliwl <;ronps bused in 
Manhattan, it was led by Bob Thonij^son who 
resnui^-'s his seat as drnn.nier, a pof<i he fills 
in addilion to 1 each ins psycholo^ry at Cohinv^ 
bia 1 "iiiversiLv. Bassist Anmld Ilyn^an teaches; 
school in I'hiladelphia, and trombonist Jfleve 
Kiiiirlif is another psyehol0£:K<(L Frank Laid- 
taw phiys cornet and Carl Lnnsford, a i;radn- 
ati> o( Gene ^Lly^s band nnd the niTisieal 
"The Boy Friend," I3 on banjo. 

WeM'Ve^^^ed in the tnulitiOTiJi of .ytrrcff 
Of The City, Just A Closer Walk \^iih Thcc, 
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STEREOPHONIC 



HinTAPI-S and HIFIRIiCORDS 




R901 A fAREWELL TO STEAM 

Recorded especially for j-ailroad and 
HIFI enthusiasts. Tells it\e story of the 
lasl train to be pulled by a steam loco- 
motive in the Los Angeles Di^^iston. 



R6b3 BIG DIXIE-Har:y Zimmerman's 
big band plays the biggest. wfUlest, 
Dixie and Blues you've ever heard, Sen- 
saiional sounding brass J 



R607 LEIS OF JAZ2^Ja22 from the 
Hawairan Islands-Ttiat's a switch! 
Arthur Lyman does his interpretations 
of some Jazz standa-d;; and a few new 
ones — A fresh slant on Ja^z - Fabulous 
sound from Kaiser's Aluminum Dome. 



R717 FLIGHT TO TOKYO -New. zany 
Oriental sounds from the mighty Wurlit- 
zer 5 Manual Pipe Organ by the inimi- 
table George Wright. 




i the "Highs"... 




QHTHfi^OCliS 



R810 T TOWN -Sounds from that fa- 
mous, somewhat notorious border town 
-Tijuana. Authentic Moican music, 
complete with Guatamala Marimbas, 
Maracas, all varieties of Gords, etc- 
Sen^ational Sound I 



R806 TAfiOO-The fabulous, fixntic 
s ou nds of A ft iiur Lyman's Hawaiian 
Village Group recorded in Henry J, 
Kaiser's aluminum domie^ Honolulu. 



R716 GEORGE WRIGHT GOES SOUTH 
PACIFIC-A new slant on the score 
from the famous Broadway musical. 
George Wright's 2 miNion selling popu- 
larity scores another hit on the mighty 
5 maniFal Wurlilzer P pe Organ. 



R408 ON THE ROCKS - Features HIFTs 
f>ensatinnal find, the Surfers. Tliis 
young virrle group brings you songs of 
the Islands v/ith a new sound. 



and all the ^^Lows" 

HIFIRECORDS and HIFITAPES recreate the original 
playing, which is true high fidelity sound. You will thrill to 
sparkling treble tones, rich, resonant bass and the spine-tingling 
clash of percussion instruments in these masterpieces of sound 
reproduction. All HIFI releases available on Stereo HI FIT APE 
and most releases available on HIFI STEREO DISCS. 

Available at record shops and HIFI 
equipment dealers everywhere. 



^m^^ ^^^^ '*The sound that named a company'* 

fjn^M HIGH FIDELITY RECORDINGS, inc. 

^^^^ 7803 Sunset Boulevard, Hollywood 46, Calilornia 
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and Preoious Lord, tliey are lo be commended 
tor the elncerity o£ their approach. More 
freaTient reunions should dispel a certain 
stiffness lu the non-secular numbera. It Is 
the one jazz Item In EUaktra'a Initial stereo 
release not available previously in mouophoulc 
torm. The engineering by Dave Hancock 
brings the aouod into sharp focus and the 
mastering Is credited to Rody Van Gelder, 

Duke Ellington: Blacky Brown and Beige 
Columbia CS8015 

Fifteen years have passed since this compo- 
flltiou was hurriedly fljiistted for a Carnegie 
Bfall concert, and It la still not completely 
recorded. One consolation Id the d^ay is 
that Mahalla Jackson consented at long last 
to elng with a jazz orchestra. Another la the 
timing of Its release to coincide with the in- 
troduction of the stereo disc For it waa 
Ellington who pioneered maixy of the fea- 
tures, now routine with big bands* beat heard 
In atereo. Hla men developed the call-and- 
ai2swer of muted horns to a ^e art, and the 
tonal strength of Harry Carney's baritone 
sax was added more than thirty years ago. 
Finally, it comes at a time when his or- 
ganization is undergoing one of Its periodic 
upsurges of creative activity wiilch mfvy be 
reflected in critical and popular acclaim a 
year or so from now. 

The first section. Work Bong, begins to a 
foreboding beat on Sam Woodyard's drums 
before a vlgoroDS statement by fuO orchestra 
e:xpTeBaefi the curiosity of a people set down 
In a strange lajrd» explored by Harry Carney. 
Shorty Baker and Quentln Jackson in their 
solos- Oome Sunday is introduced inatru- 
mentally, and then the two theilies are set 
forth together by tbo stimulating horns of 
Cat Anderson and Brltt Woodman against 
the entire voice of the band. Like the best 
of Dnke's work, his writing for Miss Jackson 
la a new experience in music She filngs with 
religions intensity and deep insight, humming 
a tender JQnal chores. 

In the main, her accompaniment is piano, 
bowed bass and Bay Nance's violin, and the 
sudden shift from full band presents the 
engineers with a knotty problem. Columbia 
seems to bring its "black box'* into play to 
solve it, and in stereo her voice appears to 
move forward from the left at the height of 
a phrase to the center and recede on the 
right. Recorded in Holiywood, the monophonic 
veraioQ is most snccesaful, bat stereo holds 
more interest and plays back well on a single 
channel. A violin Interlude reatatea the 
theme before Miss Jackson concludes by 
singing the Ttoentp-third P«aim. 

MONOPHONIC 

Big Bid Broonzy: The Blues 

EmArcy MG36I37 
Je^ Fuller Oood Tima Jazz L11031 

Big Bill put hia life into his eoogs. the 
simple everyday Joys and triais of existence, 
and now he is gone. His death coincided 
closely with the release of this collection, 
doting from 1951. It was recorded when 
his blues were losing favor in this country, 
though gaining respect in Europe, and dis- 
appeared into the vaults. Unlike hia two 
volumes for Folkways which allow him the 
leeway of an IiP> these dozen tracks average 
three minutes each and are representative of 
most sides made during his thirty^odd years 
of visiting studios. He was a master of the 
art of tailoring hts stories and building a 
climax to fit this time limit. On eight country- 
styled numbers, his guitar is reinforced only 
by a bass player or pianJsrt, In the company 
of a pair of primitive saxophones, drums and 
the strong blues pianist Bob Call, he slugs 
Bouthhound Train, Leavin* Day, You Changed,, 
and Tomorroi>^^ Here his style Is about as 
urbanized as it ever became. 

Big Bill is Quoted in the notes as de- 
claring^ "Maybe the blues' U die someday. 
But I'll have to die flrst.'^ He would have le- 
ceived heartening reassurance Of their vitality 
from the first recorded appearance of 62- 
year-old Jesse Poller, folk artlat extraordinary 
now residing In Oakland, Callfomia. A singer, 
composer and twelvO'Strlng guitar player^ he 
ia also somewhat of a one-man band, utilizing 
instruments of his own devising. He welded 
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his set of foot cymbals, fitted his kaaoo and 
harmonica to a harness, and invented the 
fotdella, an ingenioos substitute for a 
stringed baas. In addition, he is likely to 
hum. a trombone solo, on I'm CMng To Meet 
My LciHng Mother, or vocalize a drum break, 
on Tiger Rag, and his rhythmic pulac is nn- 
fiagging on the difficult FingerhuAter. His 
treatment of traditional material is highly 
original, but the stamp of authenticity Is on 
these and his own compositions. These In- 
clude a prison song» 99 Tenra^ and MemplUA 
Boogie, 

Although Jesse and Big Bill never met, 
LeadbeUy once paid the former a visit and 
he is well equipped to sing their blues. When 
prodacera of television jaaa shows get around 
to investigating the origins of their subject, 
they can do no better than search oat Puller 
at his workaday task of operating a jack- 
liammer in the Bay .Area- Mean.whQe, the 
blues will live by courtesy of a few perceptive 
record companies. 

The Banjo Kings, VoL 2 

Oood Time Jazz L12Cy29 
Red Nichols: In Love With Red 

Capitol T999 

The jazz of the 20'a waa not always raucous 
and tried to avoid the razz-ma-tazz featured 
on some present-day commercialized recre- 
ations of the era. B*ew are more aware of the 
fact than the musicians who gravitated to 
the relative security of the Hollywood studios. 
Since 1951, a Los Angeles group known as 
The Banjo Kings has demonstrated the 
startling possibilities of one of Our few native 
inatruraenta. Dick Roberta and fellow mon- 
arch, Red Roundtcce, may yet save it from 
becoming extinct. Sllx selections are reclaimed 
from a lO-iuch LP, and eight items recorded 
last year extend It to standard size. On these 
last, Vlto Mumolo adds the voice of his tenor 
banjo and the pianist ia Stan Wrightsman, 
with Country Washbourne or Ray Leather- 
wood on bass, and Nick Fatool on dmms. 
Their expression of the sentiments of School 
Days, The Band Played On, and / Want a €Hrl 
are skUled and pleasantly tuneful 

Almost as much an American institution as 
the banjo, B^d Nichols aims his latest effort 
at the popular market, perhaps in prepara- 
tion for the motion picture of his life story, 
and augments his J^ive Pennies with a chorus 
and a dozen strings. He playa his aignature. 
Wail of the WindB, and John Scott Trotter's 
theme for the George Gobel show. Joe Bush- 
ton^a baas saxophone enlivens Manhattan Rag^ 
The arrangements by Heinle Bean and Bobby 
Hammack, who provides a framework for the 
leader's trumpet on Sugler^s Lament, keep the 
strings under control and the mualc ia light 
and made for dancing* 

Bdsie Plays Hefti Roulefte R52011 

K. C. In The 30'& Capitol Tt057 

Except for the absence of Eddie Davis, the 
second Baaie album under his new recording 



I 




alliance is almost a sequel to the first. As 
before, Neal Hefti furnishes tasty vignettes 
to highlight a soloist or particular set of 
instruments against the rich ensemble sound 
of the band. Frank Wess draws a major ee- 
Slgnment and his fiute dances lightly through 
Oiite, Scoot J and Late Date^ each a fetching 
exercise as concise as its title. The trom- 
bonists are led by Al Grey on two nombers, 
and the tenor saxes sxe featured in a chase 
episode by Billy Mitchell and Frank Foster 
on Oount Down. Trumpeter Snookie Young 
tenderly explores the slow, balladlc FenHi>e 
MisA, and crackUng riff tunes spot Joe New- 
man on Sloo Poot, and Thad Jones on Pony 
Tail. 

The Count restricta tale piano to his nsoal 
canny phrases and prefatory bits. There is, 
in fact, considerably more Hefti than Basie 
in this collection. The band Is currently In an 
orderly slate of flux, gradnally changing its 
style and widening Its scope. It seems odd to 
find Hefti, who wrote hia best arrangements 
while simulating the sparkling heads created 
by early Baslcites. drawing it closer to Broad- 
way and the more conventional swing settings. 
He Is more Jikely to go back to the Jeeper& 
Creepera figure of A Little TempOj Please, 
than the bines. Where a resolute rhythmic 
pulse once drove the band^ it is now nu- 
Ohored to sleek, carefully -played riff patterns. 
That they succeed so well Is a tribute to 
Heftl's Ingenuity, Sonny Payne's exciting 
drumming, and the brilliant section work. 
Any of the earthy qualities which once dia- 
tlngnished the band comes from individual 
soloists at this point. The recording Is clear 
and embraces the group's dynamic force al- 
most as fully as its predecessor. 

For those persons desiring to recall the 
origins of the band in the Kajisas Cily of the 
1930*fi» Capitol restores a doaen sides from 
the period. Jay McShann playa Moten Swinpj 
and Bub Motcn presents It*8 4o Hard to Laugh 
or Smile, the lovely theme be wrote with his 
brother. Julia Lee sings four numbers and 
Joshua Johnson delivers his haunting Day a. 
Also heard are Tommy Douglass, Jessie Price> 
Crown Prince Waterford, and Charlotte Man- 
field. The only track sntfering overly from the 
age of the recording ia by Walter Brown, 
accompanied on tenor sax by Ben Webster. 
John Cameron Swayze, a reporter In the city 
at the time, delves into hia memories on the 
liner and traces the careers of some of the 
artists. A valuable album for Hefti, or any- 
one else. 

Andre Previn & His Pals: Glgl 

Contemporary C^54& 

The fourth modem Jazs reading of a 
musical show by Andre Previn and cohorts 
differs from Us predecessors in that the 
pianiet was involved with the liemcr and 
Loewe score from its inception. As musical 
director of the film, he waa responsible far a 
number of arrangements, adapted background 
music, and conducted the studio orchestra. 
Such famUiarity, in this case, breeds a cer- 
tain insight and only the ballads remain close 
to the original. Oigi is revealed In the dlmly- 
velled hues of a Marie LaurencLn painting, 
and / Jt&memlier It TTbH is colored in the Im- 
preasionietic hues of the period. 

Some of the best momenta come from the 
expansion of transitory themes into sus- 
tained com posit Ion S' A Tou jours, a back- 
gronnd piece, becomes an exhilirating vehicle 
for bassist Bed MltcheUL Previn preempts 
Aunt Alicia's March for himself, improvis- 
ing thirteen challenging blues cbornaes co 
make it a hlghpolnt of the session. His classi- 
cal training enables him to play the sweetest 
dissonances this side of fitravinsky. Shelly 
Manne'fi brush work moves The Parisians to 
a Basic rhythm, and Thank Beaven for Little 
Girls is swung lightly. Like the other shows 
In (his series, the trio's treatment la needed 
to realize the possibilities of the score and 
rhe superb recording makes the experience 
a pleasure. 

Chico Hamilton: Introducing Freddie 
Gcimbrall World Pacific PJ1242 

A youthful San Francisco pianist^ blind 
because of an auto accident four years ago, 
enjoys a debut on records as a protege of 
Chlco HaxaUton and proves a sheltering wing 
will not be needed much longer. On hearing 
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RCA-0973 miniature beam-power tube mal<es practical 
the design of compact, Jow cost, high-fidelity audio amplifiers. 



The ''combo^* takes oW. Just a ^'smair* group of musicians, but 
they've got the "big** sound. Jazz provides performers with a 
gratifying means of self-expression, allows creative talent free- 
dom to range the gamut of emotions. Designers of amplifiers 
for fiiusic repjoducLioii, Loo, tixprei^s Llieir LalenLy in iiieelliig 
the challenge of compactness and power demanded by today's 
devotees of high fidelity. RCA^s development of the 6973 gives 
the design engineer the "vehicle** for modern design. 

A 9-pin miniature, RCA-6 973 offers a combination of features 
well suited to compact quantity-produced power amplifiers. It 
is capable of delivering up to 20 watts of power output in 
push-pull class ABj^ service with total harmonic distortion of 



only 1.5%. Double-base-pin connections for the grids more 
effectively conduct heat and keep the grids ''cooF' in operation. 
This minimizes grid emission, permits the use of high values 
of grid circuit resistance, and enables practicable economics 
by reducing grid-driving power requirements. High power 
sensitivity, stability, dependability, and low heater power, too, 
make RC A-6973 the designer's ''choice" for high-fidelity ampli- 
fier designs in the modern trend to ''&malV^ size— 'big'' sound! 

Your RCA Field Representative has complete information. 
Call him today. For Technical data, write RCA Coinmercial 
Engineering, Section K^gi-DE, Harrison, N. X 
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Frad Ganihrcll ]\\ ;i rluh uvo y<:H's Jii^o. Hjc 
druiniiiffr fcl! tUc urge (o play huh in d hini 
aud retuni.s to a trio format to jissuiv n,n 
aoconipHslicJ sIionvcjiso lor ;i fn>sli :inr.l im- 
aft;liiative talent. ITi^j rhytlimic skill Anil 
siihtlf toriiil coloriUioii he^p [int lurxv [hiery 
011 LuUnhy 0/ Lrorcn, ThcfiC FooHnh 

Thintjs, and i'i>w'rt t'>"^vp»] /;i .Uy C^j/ft r> 

GamhrcU oinitii iK^^'dloss nii^:r*>o and is l>e^t 
ill his hliK's; oii;;i:ials> He (N>iifi^ss(^s tn an 
aihniratioii fnr oih^T I'rtinj AlhcrL 

Amniojiii to Oscar rrterson, huL :iny ovi^rt 

chaiiTioled liili^ a rciiOnrocful voice of liis own. 
Ho lioUftvcs in ns^fn;; Iwilli hands lo full offflcl 
and tlic piiiuo (;inrnd iw vccnrdod ii» r-x:rclleTi1 
Indfincf^. T<A.<sisr Utmi Ttickor. somcxvhat of n 
find in Ills u-wn rji^lit, Mintrtlniriri^ DcvlVx 



Jonah Jories: Jumpm' With Jonah 

Capitol T1039 
The Fabulous Sidney Bechet 

Blue Note BLP1207 

This 13 tliG third roleaso in :l sorii^s whlcli 
Iihired Jonnli .lonos' name on llio hefitf;oller 
Hsty in conipelition with foundry pdinihir 
arllsits- There it is llltely to remain, iu< a 
larsrc portion rhc jroneral puhKo 1 er(>;:niy>oy 
ill the muted tonos ni his mimpot cin ir- 
resistible invitation io revisit a fuTniiiar lni\e. 
(Siiaped hy an assoilnu^nf of sevr u j\ini< ri. :i 
multitude of Eliadin^js po>iv frotii his horn 
and iiMike Ills styln more vocnl ilian th;Lt of 
most i;in£;er.s now in I he liiiu-lijjhi. J J is \'jniA- 
atlons never s-tray far froio (h'Z 
and lire <:har^'ed with a jnydns omotktH. T>»>'^ 
curious ^hnlhe rhytlun In- likrw to nsc on n\os( 
numbers is lisrhtened coiijilderiihly this tim*- 
hy I-7:ink .Tony;*, his yufst piriiiixt. T)ie qnali- 
ti<>i* of a yonthful Ijoui-s A nnstr<Miir (.'hrirAe- 
tor IXC hiii. sinjrinu' on Jiftli)!, Won't You Please 
Ctymc Home, ft's .1 frooil D/iii, And A Kixs To 
liiiild A DrcdiH On. 

Some Jiu^niUfrs nf his i\v\v insdieuee may 
want to hear how h^.^ so urn led, before '^ni'/^- 
in^: jn sur'h tureen pns-f nies, in a S(^vt<'t I'l-onfcd 
by Sidnc}' Hot^het. the elder stalrsiuan of th<> 
Moprauo sJix. In Hits restoration of a 
rerordini:, .Tones plnys J^nsc oj TJtr. Rio 
G ro >z dc. .V H' c et G c or{jui Itroi'.n, Ai) 0/ M , a n rl 
Dinij-Doiif) ha/lih/. i>i(liioy DeParis, another 
MMiHtor of iiic mule, ri-pl!j<:t>-> hitu on llie rc- 
voryo side and .litniny Archly is 1 1'lualioni.st 
on horh. 



Jean TKietmans: Man BiJ^es Hcrmonia! 

Riverside RLP 12-257 
Dorothy Ashby: Hip Harp Prestige 7140 
Buddy Collette: Swinging Shepherds 

EmArcy MG36133 

Rather than nicjod ia/z. an unf^irtunj^te 
term -whu-li init;lit he. impjird by ihv iuld in- 
slriimeutatlon,^, t[ies(^ albnnjs an" trwij-r' pifj|v 
erly c,;Uet;oriz''d as Jaxz tu ht :i in/ind> lilven 
J:hou;rh h(^ sn]>liniat.r'y hi-s IjarilorK- sa\ t<i 
underline t}ie hannkiniea, thr piv>>:<>nce of 
l*opper Adams liar<!]y ;^ii?;v^.-sls jt vi'trin?,' fnr 
easnjil lisic-ninir. Touel lir-^r. thi'ir s']>vt;;h1 1\ 
intovplay deiauiid^ a pi^r]r>[T of nudividrd ar- 
!<-ntion .Hid yo\i kmU ^a^e Lhi.s n'coni fur 

Ttesc Icnown ^^ititiirist: in ihr Hqot-^q 
.'^Ihe" rin.i: (>iijniof, Tlu'lhaaii^j plays Miai in- 
/;t rumen t un hjiarjhinfion, isth Ciufuiu Hull- 
room, and flonhleti on S^oul S\iiti(}n, a func- 
tional blurs orljrinnl, (hi }jar]iioni<-ft, h.' rAnrres 
thvoiti;h trumpet sfyK'-S fn^m i>irut!\.i)U vilh 
S^umc JinfhfftK-: to Dou t Hhniir \f(:. Tlji.' nn- 
tisiial l>len(l falls ♦u fa/i^ rlir rliydnn si-rM iivn 
(}•: Wilbur \Vari\ Kenny Drou'. and An Ta3'- 
lor^ or I he ('n.LT'noi v, .Fat-U I li u'.i^inK, 

Dorothy Ahbby, a ynniSir }iai-]>i><t from 
Way no fnin^rsity. has leil her own irii> dur- 
ing' (he pa:<1 Ihroe years> In h<>v r^^cord dcbiit, 
she is aiilr'il iiiimeasurahly by J'^ranU W'l^sy, 
\ehose nn]lti[>le ykiJI-s t;raei^ the IJasir band. 
JliK dute adds t-ipl^e (o Danchuj in tlu: Dtirk. 
Chayuidinc, and Tlir.yr'ii a SmoH JfofvL Uv 
niiiL^bc have aflvi:ved her tha( iuterpolntoil 
(pirates, howevt'L- att:raetiv(» in a eltib, weiir 
thill aff.<?r repi^ited lwMirini.'s, Hut irson^ r.'\- 
pej'ienced Artisits forjret Ibis, and Hip har[dsf: 
rfupplic,^ two rewardinji: bhn^.s, usln.i; rj sinirnbir 
ijultar-1 iUe elTrct. HerniAn Wriirbt. h-^r re.iru- 
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lar biiHsisI, And Art 'J'ayhvr comldL'T-r tli'" 
niiarlot. 

Huddy Colh:n<', appai'onvly not .^LiTislied 
with a sitv'^'b^ llutijjt as ti^animare, assLonhh^s a 
ijuarlel of Hud Shank. I'aul IToiii and Harry 
KJee. pin.-; rbytlnn. lo id ay a variety flute-s 
and :i pif<Mjlo or two. They work ont nn a 
nnmlipr of iM'i;^inaI;», l'«-t(^ Unjrob>'s Macbtlo, 
nnd iwn l]n]n-ovisL\( bjTL-^ d'.^ne on the spur of 
I be inonirnt. Ii will 1al;f:' you i ^nisidi raldy 
lonv'f"^ ^'"^ sididstri. 

Harry James: The Mew Jomes 

Capltot T1037 
Terry Gibbs: Ploys The Duke 

EmArcy MG36128 

']'w<> (ri bull's lM p^■v>^onali1 ies are Hlvrni- 

tied on IlieSf allmms. \h(; one <ip<'Ttly stalr-d, 
and rhr (jihrv iia|ilicU in tin' lij^bl (riTid oj" 
the new Jauo>s ^jr^fnniZAl ion. Tt ilrrlures an 
allOKiiiU'^'' I'l Mir' priueiplcs of pnlslnu- ihythni 
and u'nrni i^nsemlde atfaek Inid dowji ]>y 
I'ount na;i]i-. 'L'ise hraviua Jani^s trumpet 
sjlyle U r^nbilned into loan, mut^-d *icjIos that 
[>r^^paM> llnaD^iitfully for virile ili^lits hy 
Willir' Sniiili iin altn max and Sam Kirniiil uri' 
un reioir sax. 'I'in' UiiMi baek],'vnuiHis of his 
['o]-ini>j' r<iit( inr ar<- il A<ied Uy a eoinplet<^ 
now bonk fnmi lb<^ ijeiis of KrniM Wilkinx, 
Jim JHII, Hill Uolman and Nenl llefli, Drnm- 
nn-r .Tarkie .Xfills inid ;rnllAns( pj^nnls lUidi- 
mir i;iV4' n llfui thrust (o tbo tempos, iruidln^: 
llirm jiwjiy l"r(F)n the st«ilidity wliirb ytardcns 
I be aviories of so many hnnds, This one 
swiuits nil (In- way. 

'Tnity (iihhs aod Htie Jyllv uiifte lo eN:pn'ss 
a U'W person?] 1 iil^ias on ten thi>m<-H familiar 
(o ;)1J l'!]lini:t(in fAus. In addition Im vibra- 
bai'p iind >:;vb>;jbone, Cilttbs [ila>s inafiTUba 
(av (he fifst time 011 I'i'cords. Thf d<^<>pev 
t.oipid 01" il.j rich, wood tone lihmhi 11 inly 
with .Tolly's ae«'ordio]i anil ofl'ers a jvh^asani 
I'entrasf lo his lli-i'i vilies. With IjAssisf Leroy 
Vinm-i-'ar I'ecjrlin.L' ilm soh lists, llwy nn.vc Willi 
a eoiiipa^-r as^^tn-anfn IbaT ['(Hin's fruni a 
(hin'on^jli k]iowlf'd>:e of rbcir ynbh-i"i aof] each 
olln^r. (iary Fntnimer, i^n [irr[nis, ivnujih-ies 
Ihf^ ^jiiai'lf'i. 

The Four Freshmen In Person 

Capitol T1008 
Sarah Voughani At The London House 

Mercury MG20383 

A eidh'v'r anrli4-ijCL' s^tujs lu [jiir pi'Vi'oi'm- 
'^■s :it I'ASe rind s^>nie i.f Me' mosi su'ee.ssfnl 
nn-lhr'-spMr rrcurilini^s i:oin\-! from eumpns 
n Milifur iiinis, 'J'hr V^sur f'reMhmen Jire in ihoir 
<>li>ini']it .III .<i;ii:«' a I Conipton Junior ridlesro 
;ind_ rji.idy a !->^[a\«'d oiKiUA" in the ciun iKi ny 
nf the assi'njt)lrd sindents 4jf the l.:alirornia 
instil HI :ou. A pair of jnirt\)]dsijiies >i^' up foi' 
ster<'ii IS I fo' <>nly (■ori|i[iirii:: I'^jj cf iu r\-ideTtre. 
As several (if tli<'ir jircvirius hits an- renewed 
dnrtiii; llu' (MMnTt. ii is likely fo ap|jear in 
due coni'sr wilh an added liirncnsbiri in S(U]Tu1. 
Tlie ]nn^ AriMisl i4-s of tho ball foat i-jimr f fin- 
]nr;isnr;ildy in iIm' (mnjjir'i sfjbis uf Km 
A Users And lb>: h'l ty tronilKino tiassA;:^^ of 
l^oU I'^hMjijzAu. (Jn .Stiff-l I.orruiiu\ \\n^ coniie 
V((cnl by l\4jss lt:irbi>Mr s<-im)js )nore dijn--nu(5ve 
Mian 4'\'i'r, and 1 )fMj liArliour flvijujrj * iyr^s th<- 
(Iw^me of OJ*} roJ/.>. Hy tin' 1 inn^ Jlu' t'luiriren 
T\uisihi*rs ai<^ einu'lnihHl, ihe (pfai':'' "s jiuint- 
]ari(y anum^' youuj^sfers \Uju ijau' onl- 

.Lti'i^wij rark riad ndl is r^adiU' unjbM-.vf and- 
aldo. 

An i>n"i|4^d [ji^]iiebii> iratherSn^' <-iin t-M one 
of ihr worKl 1i'i[ils [111 artist is asked to face 
and Snriih VniiL'ban's ski]] hi eotUfrntin^' wijlj 
lh^^^ lumdii'ap, amnni: utbers, adds sjiice lo 
ber ;j 1 ']Mar;iTU'N rii f'liii'a.LM's Londdji Uousi'. 
ThMd .io]3i-s. W-Miih'U (.'iijh^y. Ib'nry i';>ki>v nud 
Ti-tinU Wrss fmni th*' l.^Jisie !>•;'' nd jidii ]i\.'V 
u'l^^iilar trio 411-j a .-rj wlil^^h b^v-jlus w'.ih Lil:r 
Sonxnnr ) ,\ 'yt)tr, \'t\\\t\\vt'i\ hy a pri- jjju]ih'>ry 
}'ntr/u>- AJirn/L ]'v:i\n->: shr' is tbrou^rh, tlic sini^er 
reo-iircs hcv wide HViinfonej' and knj>wleili;-e of 
style 1.0 f--i[jn hrr listeners, emidoyht;,' all l\(:C 
wiles un S}fr<tk L*'itr. A yiind deal uf h<'r eus- 
1 4im;5 ry pudisli iw'h^ o!T [n Ihf priicifss, iu he 
rephn-i'd \\\ thesf |inris by an ineroased re- 
spec:*, for !3er talent it*; a pi^rf tu inor. and llie 
audient'K' is not likely tn fori;ef Iwr srnii- 
rnents ivn ibe f]f>sinf? 'J'hti^i f-'nr Th< Mimur]). 
Listefi f»n Ibe Ihe-r is the niiero;jluiTie pbn.'r- 
rneiir, used by >\Jab"ohn illiisbolm of the 
rnivrrsal l-lrero'din?;: Co; [>orati<iTi, and a slereo 
\'rrskjn is fori lieomlu.i?. 



Arthur Lyman: Bwana a 

Hifiretord R803 
Webley Edwards; Fire Goddess 

Capitol T1033 
Alfred Apaka: Dreams Of The South Seas 

Urania UR90\6 

Siuei.' tlie (Mifst fi^i: .^\.>rir s,jund.-t (nrn^'d 
reeonl eoinpanirs luwaril Hawaii, the vartrTy 
of nni.<iiTil .u'ronps i»n th^' ish'ind an- bion.^' 
bionijbt iijto clos.^r fonis. Tilths, ^ thret: I'onlMcC 
only iJi lijcir point of <iriirin and use of ]]a(jvo 
insf runo^nts. As i]iiwiy pnrchASors of hit- 
^^Taboe" abnnn kno\v.-. Arthur Lyman loV(^ij 
t(i sfMV>r upon an aiilikel\' theme t<\ hrin?,' 
nnd.r tbt' Kpidl of bis lalenreil uuartoi. A war*' 
of th*' devices of ]n«idi'rn jaz'/ and IhhIi Kasi- 
i-r)i and Wes(4>rn musii'. be niives ihein dis- 
ereel ly on .^^urb dispurar-j iin inheres as Seliu- 
bert's Sf lenade. La I'nUimry, \f nlngutnn. and 
ruloi}>i }!u!jt:)/'ii Mnrrh. J-iininL; the ;^'runi> tills 
lime lire Japaneso v,,ralist KMicl Av.ama. 
pianist Taiil Oiuirnd and <'hew Iloon Chan;;, 
a si-pl iiaireiiarlan arilsaa on biittorlly or moon 
har|j aijrt bjiuiboo lluf/. H^Ji there iri no ];JOk 
L>f native suiiuds on tbi- tiHe son^, and Diivbi 
Kti|)eh.s ,^t}!ith P<iCiJfC \foo)iU]/ht employs 
CMiieh >-^hidis an<i deonn >:![rr. As before, the 
p.'i'fet't a<'uus1ics of tb-^ Kaiser Aluminum 
l^om" eontribiiTe to a irnly -'Xi'-'ptional re- 
eoi-dini,'. 

Wk'bley Kdwi.ird.< stays o]os.' th.' islands 
in. a runipilali(in of iineieuT ebanra and the 
iiiorr riieeut /i<uift;t JIuUij Thnufihx^ oj Love, 
and ChtiHt n}' tht Jalantju. The .-^ixteLMi piL'ce 
Hawaii Calls Orclie^trA, isnppli-im^ntecl by a 
host of sin;rerri and eliant^^rs, features sbarh- 
skin ilruins, .irourds, lava rock eastanets, 
ciiiudn'y, tiioeii liarp Nnd i;onj,'s. Kesiiles an- 
th-'nlie tiibiiles lo Peb>. flu: Firii (goddess. 
IbiTe aro Ciinor Snu;/, I'ajfti HancCj antl 77jt: 
OUl rhujch, MailH in ihe rriiicef<s Ivaiubiui 
Mi-rtiiiLT ItdiiSL', on Mji.' bi-arb r>f Waikiki, the 
reeordiui: brneiits friinj the larLro hall ami 
1 Ik- iiiiliinr^ is .itist riubi f<^r [b<> siv..' of ibe 
.^ront^, 

Alfrod Aiiaka, w]ju >trnyeil from the i.<]Anib< 
iiv hiviOiu* an idd band at eriterl a:n in;; in 
lnjhds and supp'''^ (^liti>s. ;,-iiii;s a do^ien nniii- 
hers in I lie j i^nia :i tio siyh.' ho popular in 
thosf.' suvrniindinu's. Tbeiv is i^reater en> 
pilaris on srirol ir^iitar?- and ukuleles in his 
a rrini.sieiieMK s anil a uln^nis tillH uUt ihc li>ack- 
Limnnds, 

Johnny Puleo And His Harmonica Gang, 
Vol. 2 Audio Fidelity AFLP1859 

Tlo^ li'_'lii PiM*' hand nt" \'ii'( iw>sos ;j:a I bin'rd 
jibiHit .l4i-hnny Pub'^i jb'Viiti's a second album 
Id [hi' eaiisc tJu' bjv.'iy nmuib i)i%'An. Ijj elc- 
valiJiir i^ P^ cime^'ri stains, Ibey are shep- 
br.^rdcd 'iv iiu i:neri;«''i i<^ leader wJio ooinbiiu^s 
1 Ik' h;u'i bunmi' of a pj\y ami a eomplele unl^- 
tery of bis iu.sl rnmeni. lie vi^'ws a tuuQ wiMi 
the ]ifariiced I'Ve of a scasoni'd variety nvu<:< 
and [laeiiN his iaTanL:i'nii'nlK fnll of the: snr- 
prtsus III lln^ (■(unrnaud of a veiertin yho^vinan. 

ri:inipiisltii>us i>f Siranrfs^ Sousa. IMons- 
soiM'^-'sky, and Doncoi-e air all ^rist for liis 
mill and Sulin- Dnmc is played to ilje iiil'. 
SpaJifsJj rbythn>s arr introduced on Ki^ptnui 
f'inn', NilluWr.l \iy ''olorful fifunattti. Wh«'ii 
nil I loyiuir with (ln^ tii.Muvcs of a Iar^;e ur- 
cln-sira. ilie i'nse]u]>h- enlivoiiK s<>v«ral popu- 
Inr [ijn>'>. IJ y>n] barl>or no jnlrtiaUty for har- 
monicas, ii iiKsy -vvi'll bi-^ ihnt yoir in^ver lieard 
lb* in played like this. 

Swiss Mountain Music Capitol T10161 

A eon?<ervatii>n proL'ram for The massive 
al[)bofn, sai[] to b*' rapidly iieroininj^ oxlinc: 
in ils nntive Alps, shuiild o.veif.e ihc faney ol' 
soi\M' ivxj onruliuT buj'ii rlf.'Af.:.'rior. Ir^ eonnLrac- 
tion i-tjaVb'S it to float a eh^an, pure torn- 
aci-iiss nii'initnin lops a;o] o\'e]" the hells of 
:^v:iy\\i-~' fill lie It int I'eihHN.^s a vavjed Ji^xorl- 
iniMii of .-Nvyiss <'Ounn'y daneu musju, i;ailit>rod 
fTi>;n .>^r'\i'ra] i|ifl'ia'(^rs1' C.'anfons and inter- 
s]!rrsid Willi lIk' nu I Ii u^iast i<- erio<i of slnuii;- 
]un.:^'ed yi>d<dl!Ts, 'rhfi]" ba!)it of addln?,' a 
rbylbmle puls^' hy swishinu laiVf' silver Cdins 
about iu an rarr henware basin lends aTiother 
unusual s^iund, '.I'lif.- mnsb: is lively, full of 
rradilional :~ZiU\<\ humor and )'i>lAtivi^bv ii;;- 
sisidb'd ]>y tbi' inneids ijf presi.'nt-ila>- foii;- 
luuuioat ton ehiinmds. 1 1 ie i.daimed thai the 
Apjliorn was (rackial lo its lair with nnnh^rfi 
SMiind '■.r.ii:[jnii'n t for Mn.- Jirst lilne: and it 
pert'ornjs noldy, JE 
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FOR ANY HIGH FIDELITY YOU OWN . . 

STEREO 
IS ONLY 

60 
SECONDS 
AWAY 




WHEN YOU CONVERT WITH THE HARMAN - KARDON AX20 



60 seconds. That's all it takes to create a complete stereo 
electronic center willi the new Harman-Kardon Nocturne^ 
Model AX20, To convert your present system — component or 
console — to stereo, simply plug the AX20 into your present 
amplifier;^ This one connection does it all. 

With the AX20 there's no sliuttling back and forth betiveen 
two different instruments (you can even tuck your present 
amplifier out of sight) ; no adapt<=^r hox to complirat*^ matfcrR, 
This one unit — the AX20 — controls the power to hotli ampli- 
fiers. It also controls treble, bass, volume^ contour, balancing 
and equalization for both. 

The AX20, in brushed copper and black, is strikingly hand- 
some in appearance and outstanding in its performance 
characteristics. The amplifier delivers 20 watts of hum-free» 
distortion-free power (40 watt peaks). An exchisive new high 
gain phase inverter utilii'.ing both positive and negative feed- 
back drives the output lubes with minimum phase shift and 
excellent stability. As a result, the power amplifier has instan- 
taneous recovery time resulting in uniquely clean and faithful 
transient response. The AX20 actually produces more clean 
useful power than conventional 30 watt amplifiers. 

The preamplifier is a dual stereo device incorporating ganged 
bass and treble tone controls, loudness control, contour control, 

*Ta toMYtA oul your <4l£r^o syAt^ii^ — ad J an [ipproprljite second Bpenkei and ftteieo 
cartridire or lapc deck — or boih. 



rumble filter, balance control, mode switch, speaker selector 
and function switches. Selectable equalization is provided for 
records and tape (iVi and 3% IPS). The second preamplifier 
delivers V2-V0I1 output at low impedance. 

The ?ioctUTne, Model AX20 (less enclosure) $99.95 

Model AC20 enclosure (optional) $8.95 

Prices ilighlly higher in the Wctt 

For complete information on the AX20 and other fine Harman- 
Kardon stereo and monaural high fidelity instruments write to 
Dept, A- 11, Harman-Kardon, Westhury, New York. 



THE AXIO IS PERFECT FOR 
MONAURAL NOW- STEREO LATER 

The AX20 is the perfect unit for those who desire rr.onaural high 
fidelity today with the assurance of simple conversion to stereo 
later. Because it incorporates dual stereo preamplitleri plus a 
powerful 20 watt amplifier — just add a basic amplifier (the new 
Harman-Kardon HK20 is ideal) at any time and yojr system is 
complete. The remarkable AX20 costs no more than conventional 
monaural 20 watt amplifiers. The HK20 price, with cage, $59.95. 



harman 
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NEW PRODUCTS 



• Altec XiansUig' I'M Timer. High sentjitiv- 
ity, excellciU ^st.:^.bilit.y and a new, Esimpli- 
fied circiiii d^-^^ign which pevinits reduction 
in number of LTompoiieuti^, Art I'eat.ures of 
the new Model K07A )PM tuncv. Three i.f. 
stages provide cx(;Gllcnt adjfl.<-ent-channel 
vojectioi). Fi-enu^^Tiry resiionse is 20 to 20,- 
000 cp5? +2.0 fib, nnd diijiortion is leiss 
thfin 2.0 per cent. at. 100 per cent modu- 




lation and at 1.0 volt outuvit, Sqvielch 
qiiietinir 20 db. Maxiniiim ^sensitivity is 
1.5 inierovoU*i> Tlie tmicv cquiDi^ed 'vvith 
an output for nuiHiplex s(<^rfto iiiid is cev- 
tifiod as meetini^- l"CC radiation reiiuire- 
mcriLt?, Full I cf: finical iljpcci nnij.t ions niay 
be obtAiMcd_by wi'it.iivft- Altec I>Ian^^iin^;■ Coc- 
porfition, l:>lo Manchcsler Ave., Ana- 
heini, Calif. M-1 

• Atl^s Cone-projectoi* Speakei.*. P^ngi- 
neei'ed espetially Tor nj^o in o wide x^aiiety 
rjf applications; snch as extension <^peakfti\s 
for juke boxew, industrial music systems, 
and outdoor installations of all types, the 
M.odel W-(\ i<5 an id<ral ohoiee wliere £joOd 
intisical reprodiietion is de.sirod bnt where 




the uUhnoLe in wide frecinency ranee i^5 
not neeesr^ary. l^ower ratin.j; is l^j wattij, 
l"i'oc[uency mngft its I'lO {.a S<>i)0 cps, and 
diiipersion i.s approximately 120 defjiees. 
Dimen^jion!^ are 15" w I2"d. The AV-G is 
^ini^^]^ed in bci?:c bakud enainft], wirh a con- 
trast in i^- Mgbi bj'own plastic rim deadener 
to niinimijie tlie elYf:cjtt* of born resonance^ 
Atlas Sonnd Corporation, Mr>l ^Olb .St,, 
Brool:l>"i] 1^, >:,Y. M-2 

« G-ronmies Stereo Preamplifier. JDesignod 
to operate witli two high-quallt.v power 
Hniplificrs, the Gromnics 20S unifife.H aiul 
oonti^ols the sepriratc components of a 
stereophonic hi-fi syslein. Circuitrv con- 



W2 



sists of two iudei)endejit ch.annds for eai li 
of the five inpxits with eranged .<*electov» 
tnrnover, roll-off, v^olnme, bass and treble 
conirob*?, A functiijn switoli is included to 
Cinible channel A or n to be used as a 
nionophonif: preamp drivin^^ both power 
amplifiers when no .stereo program source 
is available. Variable eqtuili^ation is af- 
forded on both channels for stereo records. 



Veedba<'k circuitt are used throxiKhout 
for optimum frequency re±?pon^ie and low 
distortion. Self -powered with d.e. oti all 
tilaments, the 20S i.** ideHlly suited tor 
operatiiin dii'cct from rape heads. Beauti- 
fully .-Til vied in cihareoal •rZin.y and brass, 
it is adapted for either table-top or cabi- 
net in.-^ta 11a Lion. For eumpiete sj>e(;irica- 
tioas, wriLt? Grommes Divit^ion of Pre- 
citfion icier tro'nics, inc., DlOl Kin^ St., 
I'^ranklin Park, 111. »t-3 

• I'enroffva/ph. Stereo Recorder. Introduced 
orig'inally as a professional instrument, 
the new Ferropraph Stt^veo i>S is now avail- 
able for yiomc uise. It ,a]Tords both stereo 
record and playback, as well as haK-ti'ack 
nionophoi^ic operation when desired. Dual 
opeviiHnii' speeds are T.r> and I '> ips. Three 
motors iiiclnde a liysteresis i^y nrhroiiouH 
unit for (:a]>stan drive and two sbaded-pi">le 




ty^ies to handle rewind and fast forward, 
L'ret]ueacy rrispon^e is ■10-15,000 cpi? ±2.0 
db 'A.ni\ wow and tlntter ace below 0.2 per 
cent. A switched VIJ meter it* nseri for 
inod itori [ijr both cha-miel*r. Matched record- 
inji' and play bade amplifierij ;irc built to 
prof iN-^sioaal standard.s. For additional in- 
fnr/natifm coiitact Llic P^rccnia Coi-p. (H^lec- 
t]-onir^s niv.), 1 1; W. ((^tli St., X<rw York 
X.Y., S'lli: L\S. agents for the liritish 
Ferroj;i\ipb Cci., Lid., manufacturers of the 
Steri>o SS. M-4 

• G-lasev-Steers Stereo Chanefer.. Alany 
■ninqtie fe:i.tures are ineorpor;>ted in the 
new M[jdel Sevepty -Seven Stereo record 
chanj^er. An ingenious (luick-chanite car- 
trTd.Ce holdei' p*e]'mit« instant changeover 
froni a steroo to a monoplionic cart rid c,e 
with just tfie Lurn of a knob. A stereo- 
monophonic switch on the changer deck 
provides full stereo in one position, while 
in tlui other it directs sound from a mono- 




phonir ri,^covd to both spenlcert^ of the 
stcrc'i systein. A dual-channel muting 
switch silences output at a[l tini«s except 
dtn'ing the actual playinsr oi a I'ccoi^d. jV 
Jiew sei'vicc receptacle below the chancer 
dO(^[< permits automatic amplifier shut -off 
after [hv. last record has V^een played. 
Rumble b;is been reduced with art 'im- 
])ruvcd 'i-pole hum-shielded piotor, wirh 
dynamically balanced rotnr. Wow and 
darter ai'O negligible. Retained in vbc new 
stereo model are features which ^rhai-ae- 
terized the origim-il (Jlasri'-Steers mono- 
phonic modul a-s an uutsiaiidirjg chancer. 
Kor additional information, write to 
Glaive]'- Steel's Coi'poi^.iLion, 2ii Alain Sr.. 
Rclleville, X, .1. M-5 



• Tape Accessories Kit. Both operation 
and maintenance "f home tape recorders 
will be facilitated with the itenit; included 
in this kit. Marketed by Robins Indus- 
tries Corp., ^0-27 Prince St., F-lushtny ;rl. 



KIT 




X. Y., the Tlv'l-.STD kit contajn.s a "Gib- 
J>on Girl" standard tape si>licer, tape 
threader, b^rad leafier, tajie cleanin.t;- and 
hibricati ng clolh, tape clip-s, reel labels, 
and ^.Upoy-c booklet loi tape edi(ia^- and 
tiplioins". U may ]>r purcha,sed from deal- 
ers- in tape and tape reei-'rder,s. M-6 

• Gnnraxd Conversion Hit- .Ml recent Gar- 
rard record playcr.-s n\ay now be conv-.^rted 
within piinutes lo stereo wiring, using- 
the new stereo conversion kit rcceittly 
announced by Garj-a.rd Sules Corpora ti''Oi, 
Port W'ashinf^Lon, X. Y. Allhouitih all ncw 
Garrard changers and players are now 
fully-wii'Od fOT" sterou, this kit will eiiable 
curretit users of ^Jarrard n'lodel.'? KG-S^.'?, 




RC-p^.. .KG-121, nC- 121/11, and T-mic-lI 
to .-^iTiiply arid fit.]I<^kK- </('m\'erl their units. 
The kit coiKsists of [l new fenmle connec- 
lo]- wiretl with two leads fio- the Lone 
arm. a cumplf^te audio cable with pluc for 
the second aniplitier, a new stereo sliell 
for mopntinii' the cartridge, liardwarc, 
and a step-hy-stei3 do-i(-yonrsclf iiisf ruc- 
tion sliect, illustrated and [liugi'annoi-d. 
The kit ha.-f beeix desisrned so that no 
soldering is necessary, only a small screw- 
driver being needed for installation. M-7 




• Madison Fielding Multiplex Converter. 

Manufactured undei- licen.<;e from (■'■ros]>y 
Laboratoives. the M X- 1 OO nu[Uip]e^: ron'- 
verti^r will permit the home audience to 
j-eceive stcreopboni<; FM bi-oadcii t<ls fron\ 
stations utilizing the c^rosby .'system of 
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It is clear irom the subscripts on It and 
G that Eq. (18) applies to the low-pass 
filter and Eq. (19) applies to the high- 
pass filter. Any arbitrary filt^ir desigji 
which satisfies the appropriate expres- 
sion Eq. (IS) or Kq. (19) airord 3 
db voltage attenuation /it the cro,*HOVer 
frequency f,. = <^)J2,1. If these gonenil 
formulas are restricted by requirinjr 
if, = aRj,E^= an J, C, = aC, and = aCy 
Eqs. (IS) and (19) may be written in 
the form 



a a- 



Here 



for the low -pass lilter, and 
1 



[20) 
(21) 

(22) 



for tlie high-piis.s filter. The solution oi 
Eq. (20) o^evniiirie to this discussion is 



4 5 

-4- — 
a fr 



a 2ft-/ 



: Eqs. (21) and (.:^;^) yield 



Similarly, if a = 20^ 

Or- ' 



Clearly, Lhe formula 

1 



9.7 f\M, 



{2n 



(26) 



apiicaring in the design data suiumary 
for the two-seetion low-paAt^ filter^ Fitj. 
2, LS the liinitint^ form of lor nulla s like 
Eqs. (2J) and (26). In other words, the 
lari^cr the multiplier a the more aeen- 
rate Eq. (^6') becomes. 

.If a^JO^ Eqs. (22) and (.?.^) yi(^ld 



XCa = 20, 



3.77 f,B. 
1 

''3,91 f,R, 



(27) 



[28) 



The limiting form of forn^ulas lilvc Eqs. 
(27) and (2S) is 

This expression is given in the desii^ji 
data summary for a two-section bigh- 
pass filter (Fig. 2). 



2, Three-SecKon RC-Filfer 

In the three -.section RC lo^v- and 
high-pass filters shown in Fig. I, let 



(30) 



new AMPEX 

RECORDS STEREO 

and plays both 2-track and 4-track tapes 




Record stereo off ttie air; copy stereo tapes and discs 

Here's i^teveo recording of full professional quality. The Ampe>c 
Universal Series 950 recorder/ rej^roducer enables you to build a 
stereo tape library of highest quality at lowest cost. Records mon- 
aurally, too, from radio, tv sound, phonograph records, and ''live" 
from microphone. (Also available is the Ampex monaural recorder/ 
stereophonic reproducer, model 910.) 

Benefit from traditionally fine Ampex engineering features 

With the Univci'sars iiistant-acting head switch, you can shift 
from 2-track to 4-track operation at will, and play back as long 
as 4 hours and IG minutes of steiGo music on a single reel of tape 
(2400 ft). Automatic stop at end of reel. 

Enjoy years of flawless, trouble-free operation 

The Universars perfonnance will be within specifications the day 
you install it and for years afterwards. Its three precision dual 
head stacks (one each for record, playback and erase) are built to 
tolerances as close as 10 millionths of an inch. Twin pre-amplifiers 
provide output to match either your own amplifier-speakei's or 
Ampex units. 



MAIL COUPOK TODAY FOR COMPLETE SPECIFICATIONS AMD DETAILS 

AMPEX AUDIO, INC. 

lOaU L KIFER ROAD • SUNNYVALE^ CALIFORNIA 
Please mail me fu[l infornnation on the 
UNIVERSAL "A" (900 series): 



STEREO 

SIGNATURE OF PER FECTIONf IN SOUND 



Name_ 



Address- 
City 



-Zone State. 
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INTEGRITY 
evidenced by the finest 
woofers and tweeters available 




i 



The Speakers with 
the Red Cone 

Sfrom berg-Carlson 

RW-490 15" Soft Skiver 
Woofer 

Performance exceeds those of ony other woofer made. The 
cone, constructed of spectaify selected high mass mote- 
rlals, makes ft optimum for maximum olr movement. The 
spider and soft sktver edge^ especially designed for this 
Speaker, give maximum compliance and optimum damp- 
ing. The high strength magnel, special pole piece design 
and 3" voice coll provide maximum control of the cone at 
all frequencies for outstandirig transient response. Properly 
mounted In an ''Acoustical Labyrinth"® quarter wave 
length duct enclosure by Stromberg-Corlson, It produces 
a flat response to 1 6 cps and below. Write us for detailed 
specifications. $99.95 (Audiophile Net) 



RW^489 SOfT SXIVER WOOFER; An unuii/olly fine 
low IreQucricy transducef, wSlh corLe of ttiff( Klgh- 
man motiJriolf- ProperJy mounted In OUf ''AtOuili- 
co\ Labyrrnlh"i qirorler wqvo lengli dlrcf ST\ii^iUie, 
ir Dr<3dLr<ei a ila\ rciponte lo 18 cps, wifh minimum 
driro/Iion and 0'Jct^^llc^^ PraniiL-nl rejponie, S49,95 
(AwdiophJle Net] 

R7-477 INOLfCTIOM TWEETER: A patented. C)«lu- 
ilve SirofTiberg-CorJiori de^fgn, Ihii iwcclcr employs 

an Fnduction Held (o Iranumfl tignol flTCn9l}i la Ihe 
cone. Thli rcmovei the welghJ of th<» wire* and mych 
the weSghl of the voito toil, rosultmg in an ex- 
ircmcly light, Eaiy-to-move cone clemcrtr> Tho in- 
du<tion Ofi/iciolc makoi iLat reprsdudlo/l of Ihe 
fi/FE freqoenty ronge Credible lor the firjl iime, 
Ditooriion angle: 140^, Flat in reisoniC Up to and 
over 20:000 cycla. Power hofidlitg cooacity: 50 
wa(*j. $49.95 (Audfophlle Nel). 

IlT-476 IVt" TWEETER: A <o<ic tweOcf wlrh fine 
performance choroctcriirrci. It hot on effective fre- 
quency range up to 1 8>000 cpl wilJi rninrmum dij- 
E or lion. The cofic dfriign gives on youiually wido 
onglc o^ rfivoeriio/i and very dislort ion- free per- 
formoncc. $9.95 [Aodiophlle NeO. 





"There is nofhing finec fhan a Sfromberg-Cor/son" 

STROMBERG-CARLSON 

A DIVISION OF GEHERAI. DYNAMICS CCftPORATIOH 

141 8C N, Goodman Street • Rochester 3, N.Y. 

Bi&cttonic ond comrnvnicctfOn produtfs /or ^lomc, in- ^Xf\ 
duilry ond dcfeflto: including Hish fidefUy Conio/oj; ^^p^ ^^^^ 
Schotii, Sovrdj Iniercom ond Pvhiic Address SyUcmt. \\^^ 
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for tlie IiiL^h-pass iilter» it am ha donioji- 
strated that )/ ^;atistu;^ tho follow iug^ 
equation : 

S 2 
a 0 

■10 ^ ■; 

For t';u'h vahu; ol' the muUiplier a 
{\vh\{'\\ is a pure iiii]ii<vri(0 t\n^ro is one 
positive r()f>t. // wliich iil\v;iy^s siiliifios 
0 < It < OM'k J^]ciuiitioii {M) uiav be 
Srolvtjfl i^raphically or by the use of the 
methofl est Horner, or Xewtou. Pot^sibly 
the sittiplest procedure is to gue5^s the 
value of y for a spoeiAed value of:' Oj 
aufl verify tlie aecuriLt-y of the jL;:u<?ss by 
siibstitutijig tlio vnliu?^; back in Vii\. (.V/). 
A desk (iiileuhuini^' macliine is ihsei'ul in 
carrying; out tbis work. To int^ure an 
''iiitcllifi^ent giieiiS/' the writer has pre- 
pared w plot of a^ a Tunction ot a. 
This ^raph i.s sliown in Fuj. 4. 

Tho foUowiug^ procedure i^ sug-i^ested 
for eouiplotcly detenniniug^ tb<; exact 
circuit values for a three -section RC 
crosfaover network : 

(1) . Choose tlie value of a. A reason- 
able rangre is 1 ^ a ^ 10. 

(2) . Accurately dete limine y J'or tbe 
selected value of using Eq. (34), be- 
gianinj^^ witb tbe 7 a plot ^-iven in 
Fig. 4. 

{'^). Arbitrarily .s^olect the value si of 
Hi and R^y keeping In iniiid "rule" (e), 
set forth at the be^iuniui^^ cd' this paper. 
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Fig. 4. Graph of y as a function of a. 
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(4) . Choose the cross- over i'requency 

(5) . Dctormiiie the value of Cj from 
Eq. {32} and C. from Eq, (.?^). 

(6) . Coniplcto the filter dG^^igu. using 
Eqs. (o^^?) and (.^7). 

Discussion and Conclusions 

In Part I an nppioxininU^ solnfcion of 
the RC hi<rh-iinpcdaiiee <jross;over net- 
work pi'ohleni Avas; presented. If the 
inultiplior a i.s equal to or greaUsr Uum 
10, the fonfiiiilai? for the oirouit values 
bjLsed on the simple minded approach to 
RC filtev theory will be atenratc eiiongli 
for most purposes. Part 11 was written 
for the ijerfe<>tionist. The only assiinip- 
tion iinido in tlie derivation of the 
fovonihi^ loi' the circniit ]:)n.r;nneters is 
that nn infinite resistance terminates 
each filter, i.n., that the input ciroiiits of 
the bass and treble amplifiers do not load 
their re.speeiive filt<n\s> This eondition ls 
approximated in praetiee if a cathode 
folio w er is in te r po.sc d b o t \v ee n a. fi 1 te v 
;ind the a.ssociated amplifier, (Refer to 
Fir/ lire 2 m reference 2.) 

Jt is not necessary for the parameter 
a to exeeed unity \vben desii^nino- a filter 
in ar-<iordanee with the formulation of 
Part II, provided th^i loud presented to 
the cathode follower driving the filters 
is not excessive. 

Clearly, tlua'c are an infinite number 
of two- or th re n -section crossover net- 
works that may be built for a given 
ta ossover fre(pion<:y. There is nn rcquirc- 
m(^nt that resistors of the same value be 
OTiipIoyed in the low and hig^h-pass sec- 
tions in 'V.om parable'" positions. Re- 
sistors of ±5 pert^ent tolerance are 
readily available. Capacitors, evcept the 
more expensive ones, are ±20 percent 
toleraoiee. Filter components must be se- 
lected with care, and even so it will 
usually be necessary to pad each lilter 
element to obtain the correct attenua- 
tion at the crossover frequency selected. 

The question injiy arise as to Avii ether 
to employ a two- or three-s^c^ction divid- 
ing network in a given dnal-ebannel 
amplifier system. The attenuation of a 
three-section hig:h-pass filter at say an 
octave below the cros?-over frequency is 
-^T( ater than that of a two-scetion filter 
at tlie same frecjuency. The low-frc- 
queiurv power handlin*^ capability of the 
trftble driver may require one to select 
it thre&-section lilter. A two-section high- 
pass filter should afford suilicient pro- 
t(^t;tion for the tweeter iC a treble ampli- 
i\ov of snlYieiently low ]3o\ver output 
potential is employed.'^ 
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Stromberg-Carlson 

SR-440 
AM-FM Tuner 

Designed for easy, occxiTate tuning and extended range 
perfornnance. Extrernely high sensitivity provides outstand- 
ing reception in fringe areas^ or of distant stations. Wide 
peak-to-peak separation (550kc] and long^ linear slope 
(350kc) of the balanced ratio FM Detector, and low noise 
golden grid cascode front end {first used for FM tuners by 
Sfromberg-Car/^onJ are the reasons for the high signal^ 
low noiscy exceptionally stable output, in conjurction with 
this^ the SR-440 features a hair trigger "Feedback Tuning 
Eye" that is better than a rne^er for sharp^ accurate tun- 
ing. Improved temperature controlled circuits entirely 
elimmate drifL The special and exclusive dual oritenna cir- 
cuit provides optimum reception on both AM and FM from 
one FM dipole antenna. Also equipped with a ferrite loop 
for local AM and terminals for AM and FM antennas if de- 
sired. Front panel gain knob [with pull-out off-on switch) 
controls the 1 v, cathode folfower output. Tuner also has a 
detector output (not controlled by gain) for tape monitor- 
ing and multiplex output. AFC in-out, Local-Distant switch 
for AM and FM, Broad-Sharp switch for AM end flywheel 
tuning complete the front controls. Meets FCC require- 
ments for minimum radiation. White face plate, burnished 
brass escutcheon and knobs. Cover In morocco red extra. 
Write us for specifications. $159.95 (Audiophlfe Net) 

"There is nothing fmer fhan o SirambGrg-Carison" 

STROMBERG-CARLSON 

A DiVlSlOW OF GEHERAL DYNAMICS COfiPOftATION 

1 41 8C N. Goodnnan Street • Rocliester 3» N. Y. 

f focfronic Old <ciTtmunica}iAn pro<iiJQis (or hAm^, in- 5'C ^7^^ 
dvitry Qnd <is(cnse- including HiaH fitieiily Co/»lo'oi; ■■ £(?Pt.'. j '-. ^Sbk v 
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LETTERS 

is based on measu rem cuts on twelve; tliffcr- 
eiit types of tuners fecduig a sub- 

carrier receiver^ and tliicc different mnkos 
of background mutiic receiver.s. Ry tlic com- 
patible siim-and-differGiiee technif^ue, tbis 
12-dlj dift'cvenee is reduced to ij db i'or rbc 
Htort^o chiuuic). Tlie result is a stereo per- 
formance very noiirly GCjual to tb:tt. of the 
main ebannel. In additioiij I'nll 15-kc lidel- 
ity is obtained on tbc snbc^arvier channel 
;n\d rbe full stereo cffeet is obtai)wv.l on tbi^ 
('om]>lete riiugct from 30 to 15,000 cp?. 

Now let lis analyze tlu> offc(it oi^ :iddin<^ 
another a iib carrier to t\m optinii'/ed sys- 
tem.- Theve are fonr effects ^vh^ch must be 
considered. Tbey arc : 

1. Power lo.ss dtu; to di^'ision of tJie 
modubnion percentage between the 
two snlicarriers ;ind tbo main clmnjieL 

^. Power loss dne to limitation oi! tbe 
snbcarrier frequency spcctrvnn to 
thereby Jim it the frcfjucncy deviation 
on the stereo subearricr^ 

3. Increase in tlic possibility of crnf^s 
modnlntion between riuiTinels i^roni the 
extremely simply sinjjflc snbcarrier 
situation where erois modulation ii 
not ii factor, to a situation when; 
there inay be .six po«^^ible easns of 
cross moduhitlon. 

■L Curtailin*^ the Udelity on th(^ sab- 
earrier cliannel so tliat the full stereo 
eflect is not obtained over the .15-kc 
audio band. 

The power loss* dv;e to the di\"isioi[ of the 
modulation percentage between the two 
S[ilHrarriers of tlie main channel, is V>rougl)t 
a I unit liy the requirement thrit the percent- 
age ot modnlation applied to the main chan- 
nel and suljcarrier channels must be di\dded 
so that the total is not more tluin 100 
per eent. The optimiiiod standards tliat 1 
have proposed apply a -"iO per ecnt n-koduLa- 
iion to tlic snbearricr ami 50 ]>ev eent to 
the main chaoncl so tliat the total becomes 
100 per cent. For tbe ease of tlu- two sub- 
carrier channel sy.stem^ due to the prescnee 
of the "foreigji" prograni, it would prob- 
ably be dangerous to put more than per 
cent jnodulation on the siun total of the 
two snbcarriers. This is the ^'alue which is 
now authorized by the ^'^nbsidiary CoTninu- 
nications Authorizations. The danger would 
be brought about by the possibility of the 
foreign eha.nnel cross-rnodulat ing into 
either the stereo .siibenrricr channel or the 
main channel and there]>y darnafjing cither 
tJie mo no phonic or stereo transmission. 

\V'ith a total possible modulatioi) of ^JO 
per cent applied to the two subcarriers, 
eaeh one eould only be luodulatcd 15 per 
eent. Thus by this di^dsion of power among 
channels^ tlie percentage of n^odulation on 
the stereo subcavvier ehajincl lias been re- 
duced from .^0 to 15 per eent^ which is a 
loss in ^ignal-to-noic3e ratio and power of 
10.5 db with respect, to the optimized sys- 
tem. 

The power less due to the limit at loij of 
tJie subearrier frccpieney spectrum shows 
np as a lowering of the freqncHcy devia- 
tion on the stereo snbcarrtcr. Thoro have 

2 We did not. lyropo^e (hut stations nni^l 
■v&e both Siterco and hacharound ^uhrAiyriera 
—-only that that (hoy conld If they wislied, 
even thoufjh it micfht degrade qualihj. We 
heUti'C station.^ xvould choci^c which service 
they ivouJd -provide o'i) the ha,<<\s of ihr. Und 
of bus-iyie.<i.^ they an ted to pvrsue. En. 

70 



been many claims and proposals that full 
fidelity eould be obtained on the sec- 
ond subearrier. As I see it, these claims 
have o\^erlooked the filter requirements 
which would ensue if an attempt were made 
to frrowd in J'^-kc audio tidelity. The filter 
to reject the background music should re- 
ject it to the extent of at least 00 db in 
the listener's receivc^r. ^uch a filter with 
such sharp cutoff requiremcTits beconu-s 
complicated and expensive. It would be 
more practical to allow for an audio iidelity 
of about 7,5 kc on tho second snbcarrier 
and a frequency deviation of 7 kc. The loss 
of power by reducing the deviation on the 
stereo i^ubcarricr from 25 ke to 7 kc is 
11 db. This loss is to be added to t,he 10.5 
db lost by the reduction of the percentage 
of modnlation. The lowering of the audio 
fidelity from 15 ke to 7.5 kc lowers th(^ 
noise 3 db so that the two-channel wub- 
earrior systeui lias a total loss compared 
to the single-channel optimi'/ed system of 
11 -h ID. a - 3 db^ or IS. 5 db. This is a power 
loss of 71 to I in power. In other wordsj if 
the r.M transmitting stations wanted to 
cover the same area with a stereo trans- 
niission Tising the two !*ub(.'a]'rjer systeiii, 
tl I ey 0 a Id have to r a i so tl i e i r po \\ or 71 
tixucs that of the single channel optiYuixed 
system. I'.f the jjower was not rair^erl, the 
scrvico range would be reduced to Of> pCJ' 
cent of that of the single channel systeut, 
and t!a^ service urea reduced to 48 ]>or cent. 
If ihe two-sul.iearrier-elmnncl broadcaster 
were fooHsli enough to not take advant^igi; 
of tlie power gain, compatibiUty^ and bal- 
anciiig featun^s of tho compatible mining 
system, the power los.^ would be inr^rLMsed 
from 71 to 1 in power to 284 to 1 in power. 
The service range would be reduced to f^o 
per cent and tlu^ service area to 40 per 
cenL These figures are all bas:^d on TUuas- 
urcmenls on actual receivers and compu- 
tations of tlie service range and :irea using 
the yCC charts i.n tludr Standards of Good 
l?higineeri ng Practice. 

The increase in tlie ^possibility of cross 
niodularioa^ brtjngbt about by the two-sulj- 
carrier system is an rxtrenndy daufyi^nuis 
situation becaugi' FM mnltiph^^ cros.s niod- 
ubation i^ dependent on tlie ^djaraeterisiics 
of the receiver as wcdl as the t I'ansnutter. 
The trnnsmitter may lie made: perfect .so 
that there is; no Cros"^ modulation. Init the 
cross modulation may be introduced by a 
maladjusted Y'Sl tuner. With a foreign pro- 
gram to contetuT with, as distinguished from 
the same program in the single-subcarrier 
channel system, tlie f-ross moduhitieji juntps 
j'roiji a negligible sitinition to one which 
has thk' possibility of damaging the mono- 
phonic 1 ra a sd j i s si on ai i d a" I a rger ]>o s si - 
bility of damaging the stereo transmission. 
In the ease of background music operation, 
special receivers (?an be en^plnyed which are 
adju>Jed by trai.ned 1 eclnuciians. In the 
stereo situation no such control is j>ossi}ile. 
The expevieiu^G of the background unisie 
opei'atersj who have been plagued by cross 
modulatioii ]jroblenis» would indicate that 
bt^fore sufli a system is set up, there should 
bo a surety that the foreign program does 
not damage the moii.;iiural or stereo re- 
eepti/m.. 

Curtailing 'iliu ftdi>liiy on the subearrier 
channel i.s sninewhat. ameliorated by the 
cosnpatible-sun.ia.ud-difiercnce teehniqne. 
Under these circunuitanees, assumijig an 
audio fidelity of 7.5 kc on the stereo-sub- 
carrier eliaTiiielj since each loudspeaker re- 
ceives half its energy from the nuiin ch.m- 
nel and half froiu the snbcarrier in the 
compatible system, full 15-kc response is 
obtinned on both loudspeakers. 'J'he upper 
half of the response is somewhat lowereil 
to the evtcnt of 0 db. which may be cor- 
rected by tone control^ and is a non-stereo 
transmission. However that type of trans- 



niission is^ of course^ superior to no trans 
mission at all in the region above 7.5 kc. 

It has been argued that transiuissioii of 
frerpiencies up in the higher frequency 
range above 0 kc is not necessary for stereo. 
I believe that thi.s conception has been 
drawn from the old data where the stereo 
efteet was obtained by meai^turements on 
the phase effect alone. I recall sxich au 
article in one of tlie early issues of Al-Dio 
In a Bell Telephone Laboratories book, 
Speech and Jl earing in Com w^mt ration by 
Harvey Fletcher, it is pointed out on page 
22b that 1lie amplitude eftVct of the stereo 
n^sjionse is strongest in the frctpieney range 
of 5 to 15 ki'. Thus wlicn the uTuplitude 
ofCeet is considered, the complete range of 
frc(pien(drs becomes imporlu)it. To bottle- 
neck the future of any system which cur- 
tails tbe ran^je of frequencieSj is again to 
stille progress. On the other hand, wJiere 
conditions are such that it would be impos- 
sible for the listener to receive any form 
of stereo other than one having a nonstereo 
range above 7,5 kc, that stereo is superior 
to no stereo at alL 

In coiiCluding, I would like to point out 
that FM broadcasting is now in a period of 
renaissance. In the past two or three years, 
the high-fidelity music lovers have shown 
such an interest in FM Ijroadcastiug that 
the umnber of l^"^^! stations on the air is 
increasing at a rapid rate where at one 
ti)ue it Was declining. Allocations are now 
saturated \n several of the large areas, and 
wlKrre channels are available several appli- 
cants are applyiiig. Progromming practices 
ai'e changing in that, instead of merely 
connecting the VM station to the AM ehau- 
lad, many stations are now .separately pro- 
gramming their AM and k'lM stations. 
I>pou9ors are reali^ang the value of the F'S] 
broadcast^ and arc turning towards F^NJ. 
Now, with the terrific aecoptance ot" stereo 
by the piibl.ic, as evitlenectl by the violent 
acceptance of the stereo disc, we have the 
possibility that, with being able to 

broadcast stereo, it will come into its. own 
as a superior broadcasting medium. It is 
my feeling that, if both thi^ optimi'/ed Avide- 
ba nd single channel systein^ and tlic two- 
channel snbcarrier system ai'e allowed^ the 
b roa dca s te rs oj i the t ^v o - (d i a n u e 1 sy s te n s 
may come to a time where they will volun- 
tarily wish to impro\'C their stereo trans- 
mission Dnd increa.se their coverage, and 
will discard the background nuisic business 
as beijig no longer recpiired in view of the 
increased }>ossibilitiGs of true broadcastin*); 
brought about i)y the desire of the peopk^ 
for good mu.slc and stereo. 

Murray G. C'ROSitY, 
Crosby Laboratories, Inc., 
Syosset, N. Y. 



(Wc appreciate both of these letters aiid 
are pleased to he able to print thein in fulL 
The entire probJem haa ninny ramrficatinns, 
ra'ngintf from the presumed public ownr^r- 
ship of the air to the eqiiUy of arbitrarUt/ 
end(nx(jerin(i 6iytablishcd bnsincsseii. W$ 
don-' I know aU the (injiieers, hxt it is prob- 
able that the TTX wiU find ovt most of 
i h en] an d cva hi ate engine eri n (! data t o- 
rjether with the business aspects of the pro- 
posal before Tnahing a final d edition. Wc 
often M'ondCY how iniblic ^'interest, eoiincn- 
iencc. and necessiiy'' if; served hy many of 
the A.M stnfiona wilh their present pro- 
g ramming and the exircTiicly low ratio of 
program to eoniwcrciah. En. 
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(from pag^ .12) 

li^iU effcot sceiii.^ to come fronj the 5iime 
narrow central l>n]gf^ in sp;u"o. 

If 3'Oiir two speakers, sjiy, <ire spared tc:» 
feet apart, the sound of a fiyjnphouy «eems 
to coinc from i\n urea porhaps fo'iii' feet 
wide, hiidrUed near the center point between 
the speakers. They, the speakers tlieinselvcSj 
seem to liave nothing to do with tliis, as 
mentioned above — they are well '^oviV.-sidc" 
the .soniid-souvec area and appear to the 
eye to he duninnes^ not even operatUig! 

Now til is sort of center-Llob im^ij^e. mono 
sound out of two spcakerSj is not (j-ond fov 
mujjieal listening in iiio.st cases. It eom- 
pi esses tlie >>unit; picture^ squee^CJ^ it iiUO a 
loo-nnrrow- apparent source area — if not a 
point *<ourcc, then a blob sonree. 

A .stfvreo rce.ording froii) the same two 
speakers^ you see, adds ver>' cdear sidc- 
elcnients to the f:enter — sometimes too elear, 
a;-! we know. With definite rij,ditisli and 
Icftish stert'O sounds^ in or behind each of 
the .speakers, the total sound-sprcad is very 
much widened and deepened^ for the typical 
stevtio elfect. ]^,nt for rnono sf>und th'oi'^ is 
no sidt^-sensc whatev^cr. Therefore — -the 
sonnd is only a blob iti tlie center. 

80 I iind that to u.so jnsf one speaker^ 
directed or off to the side at an an^de, for 
maxitniini width of reilcction, ^ivos a moro 
iiatnral ;iiid more nuisieal feelin^^ to mono- 
phoni(^ reprod action llian the mono sounrl 
*rom two spenkcr.s, in stereo formation. I 
don't always hother to move furniture for 
i.r hut if I have some hea^-y "nujno lif;tcning 
to <h>, these days, I do tend to shift to one 
speaker, reflected. 

Ilow about reOeetina tlie sound of both 
sp(^akers, for the mono situation? Oddly, 
this doesn't h(dp as mueli as you mi^ht 
think, berause the eenuraldjiob niono imaj^jc 
persists even when the two speaker beams 
are caeli dispersed by re/leetion. Where- 
ever Micy mix, the ear instantly tenters the 
apparent Honree behvccn tliein. TIius the 
image in this dual rcHccted reproduction is 
.still too mmdi compressed iuto that cientor 
popitiouj two speakers or no. With one 
speaker, the eHeet is quite difrercnt — there 
iis no centering, if the relicetious arc varied 
enou/^h. 

Still, it's wnrtli a try, tliis reflecting of 
both stereo spe/ikers for mono sound sitna- 
tion.s. Giren cnoiiiyh irrej;ularity of reflec- 
tion you may achievf^ a respectably wide 
api>a.rent snnnd sonree, though it isn't likely 
to be as wide aw the spenkor spacing itself^ 
e-veii at best. 

(I can hear somebody shouting — why not 
threw the two speaker.? dcliliera'tely out of 
phase ; theji the sonnd will jump out to the 
e]id positions for plenty of width. True, 
bat ou^of' phase dual speaker reproduction 
is false in too many other wayji for this 
to work.) 

S 0 tl ] 0 r e y 0 u have it, as 0 f now. A 
earnest suggestion to all you hi-fi experi- 
menters, in- business and hob}>y-stylQ, is to 
keep your best mono cqniprnGUf; 'on linnd 
and u.srible, alongside your .stereo. Slidedn 
cartridges or pJug-in bonds {witli wiring 
arranged to fit both ssystoms), pins easily 
moveable speakers, will do tlie trick. Aban- 
don your mono equipment only when you 
are convinced you can get along witliout it, 
by test. T*in itot — yot. Next ycaVj maybo. 

ESL 

I've had the loan of a number of the new 
stereo cartridges latolv aiid wish I were 
engineer enough to say more than J can 
abont their specific technical features. As 



Now! The Most Important 

Product Announcement 
in the History of H. Scott! 




Here are the exciting details on 



The Stereo Amplifier 
th.at sets tlie Standards 
for the Next Decade! 



The H. H. vScott 
laboratories proudly introduce the 
new Model 299 4.0 watt stereophonic 
amplifier and control CGnter, It con- 
tains many advance features that 
not only meet the needs of today*s 
stereoplionic program sources, but 
anticipate the requirements of the 
future. Check the details of this new 
amphfier, and sec for yourself why 
the new 299 is superior to any other 
amplifier available. 

3 14 6 1 7 13 i& 




tape lieads. A Phase reverse swilch lo comf>cnsrite ior 
improp^/ly pliased lape recortlings cic loiitlspeaVefS. 
5 Special balancing circuit for Cjutck and accurale votumc 
balancing of boili cli^nn&[s> 6 Separate record scaich 
and rumble fillers. 7 Unique visual iijjrial light control 
panel. Jnslantly indicates mode of op&ration. 9 Csn be 
used as an electronic crossover (bi-amplificr), S Special 
cornperisalion for directconnection of lapc playback lieads 
witlioul external preanip, ID Special switching lets you 
US& your stcr&o picEciri^ uii inuiraurar itiCCiiJ^- 11 Vou 
can play a monnural source sucli iis an FM lunef through 
lioth channels simulianeously effectively doubling power. 
12 Loudness compensation. 13 Stereo tape recofdef 
ootpul. U D.C. filament supply for preamp lo virtually 
elj-minale hum (80 tib below /irll power output). 15 Dl^- 
lortion (first or Jer difference lone) less than Q.y.i. 

Sfze in accessory vralnut case : 
\6y2W X 51i X ny^d. Price 
$199.95, C"'"^ of /iiic^-Jcj 
S 1204. OS) 
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Write for complete technical 
specifications and 
new ratalf^g A-1 1 . 



d 10 11 8 Z S 12 

1 40 v/att pDv;er slagc consisting of dual 20 watt power 
amplidcrs. Vou need this much power lo meet the re- 
quirements of today's speaker systems. 2 Completely 
separate Bass and Trelile conunls on each channel so 
that different speakers may L& matcJied, 3 Provision 
for connecting both a stereo phono cartridge and stereo 




H- W. SCOTT. INC> 
llil P^^WOEiRMILL J)D-. HAtN/int). yASS. 
EXpOOT: TTLESCD SNTCRNATlONAL CORP, 

2fi w. iCrru sr.. «. v, c. 
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TELEFUNKEN 
KM-56 

wifh etechonicaUy 
switched^ varioble 
direcilonat 
characferhf'ics 

Tbe ans«?er for mrnia- 
tiiFheed microphones with 
unexcdJIed refiabiiity and 
performance tor TV, filjn, 
and broaJcast, The nickej 
dual-diaphragm condehse^^; 
capsule, impedance 
matching amplifier with 
balanced output trans^ 
former are in the micro* 
phone itself permitting 
leads up to 300 feet 
between mike and power 
supply. No hum or RF 
interference! 



Frequenty flesponsBl 130-1 5.0 pD^i^:;'?^ 

^ Scrtsitivit^: O.a mV/ dyne /cm 2 

i Front to Back flcfcctiott iil'a*^d*0<d): 

. > Mb. I' ^W. 

I Output Impedaum; 5D.'fe^|Q^lw>s 

I ; snced <jut{iut ifsnsformef), power surpip^'^ 
■ 33 f t- f ntenten nect ca bJe wi i h ^-a^: 

? ; ' ^Ji ij pi roi I ights ^ Net $490 .00 

5r Net $480.00 

i KM-53'mJCrtphone syste;n ^mj/j-diTfi^tiwiat onJyJ, . 

MINIATURE BAT.Ss'fdpCK' 1 
FfiEPiaSEHTErA(f&S**»IC£0 If^ THE U.S.A. BTj ^ 

Gothom Avdio Sales Co, inc. 
2 West 46th, Street, N, Y. H. Y. 
COkmbvs 5-4111 



It anal, it is listeulng <siii^errOT^SWjt^ 
hi my cafiO and that takos t.mie, 

[TJio ESL wftfi the ^eeowd jtnagnfitie I 

<ine that at fir«t seeiiS^S^S^-ord€r---latoir 
tunied ont to be in e^ceHent eoMitioa; it 
wfts: external trotibltO. 5n[iak<j« a, fairly 
exp(?iisive trjirt-ridg^] with a tricky \v,ifcb- 
like pT*icisioii action wlii^'U J liuve not yat 
had tiiH^xl^Jsvl^t^^ out : I'm too buay Ji^i; 




Ten Uy fniicy profflssioiial unit, no 
spjii-ed, niij,'ht bd like for ii sort oi 
i>it>oi'atory titimdaivl set-up. 

ICSL went- back to the use of tra^i-ifoTm- 
ery; for thi^? niiot^cl, aftftr moving out of 
tiiii) rivea ill iti? Ifitesi iiiowo oartridj^e 
(higher outx>ut). Probubly required for 
,^0^t|fpa|.|£ifi^ — it Is that Hort of thing 
■#ai':is nt^l&Ss^ in a top -level quality de- 
velopuKiJifc. Two tmnefomora, G&ruiaiv 
Miadii. ixnd they work iiiie, ©vcn if they do 
<'.Oi^i in tUu^n><^t>lves as irmi^li Jis ii complete 
mojiO'h'iy]i.^ (^E roluctauff^ c^iririd^Oj dia- 
moiuVsiipphire uiodet I don't xneun to em- 
phasixo the oost_. but if v-oii try you*ll 
have to iVuiCi up' to it ouo way or another, 
pjs^ly : :be ,^or4tt Jt. 
^ W^tJx ^t£a^lB[^OTra^)r£f, the BSL storoo car- 
tridge gives j8l Mg .wftllop bto your stereo 
preatnpfifierj enough to beat down all htirti 
troublJEj.s fhu! to low-level ini>ufc. The trauii- 
t'ormera I hem a elves enn^ of ooursej pick up 
h)iin and will d(> 5o if thty coTue ucar to a 
good, solid un.'ihieUlod pow(vr irai is; former. 
But hi niofit castrs you won't ruu into 
trouble lie|j&i f<3;ou cm always try jjiovlug 
them aroimd dri space near your ^unplifier, 
just to .*?oe.) T did havo troublo ijjtiMi^w; 
svcU n ftitMRtXon, but all w OK Jiow. ^ - 
I {ilsn ran into noise pickup duo to some 
;>]3Gcte.s of then-unexplainfid ^oup loop, 
bnl that^ toOj iti now of th<* pasL ('TJiese 
things; usUJilly do work theniJielvcit out ^vith 
a little help.) Nmv that the J^>SI. is down 
to business pl;£tyiug nuisic. I finfl it a 
pleasantly smoofch and reliiible pifceo of 
apps!tr|Ltua^ so f ;ir^ ai'tor a conj>le of ijiontha' 
ia£ei?aa|it^nt mi^. No troubles have de- 
veloped, Tio harsh tone qualities ncr bad 
tracking; if ther^^'s a .iiuiglo in tlm vci'y 
high highs it is cortainiy far from obvIouA 
to ir.y Gai jt. 

The nnit in barrel shaped, ttn odd con- 
tiguraiion, and ifc is. rather' h^ay^'. (Bo ate 
aomfi other stereo piekups.) You may need 
extra rear-nnn weight to balance it prop- 
erly. But it takes moderate diiyorenc&s in 
stylus force rather easily, without notice- 
ablo change in response,' (The vertical re- 
sponse is always hlf,dily aenRitive to stylus 
f orce^ .for l-Dirly obv-ioiis re^sons^) Flexible 
in itsOj a^>p^^rontly rugged (tio fnr) and 
nice in. f^ound^ whnt luore do yon waaatt It 
filLs the bill, far as I tun tell, ajjs an 
all oronnd "laboratory*- stereo pickup, and 
it slionid do as well in any hi-li homo. 

The TS^i transformors, I i^hould note^ 
are iui^on,spicnu>is nad relrjtively conven- 
ient; they aT(i read}'- cabled for insti nt in- 
sertion. with TXCA plug and socket . nnd 
tht- tratisformer unit itself is hardly more 
thaitt ft-^ijig^^^^gjim in fcha cable* (Yes— they 
are m phu^: Xmed that bnt (fjufqlfO You 
jtist h.'tug (hcTii on the rear <jf your nioapli- 
lier, i;,et *eni da n^:U^ well awar f rom that 
power tniUiiformerj though. 

Mjcamp 

For nsL' with thiji FSi^ and other simHarly 
low-output, iow-impedauee devices incfiud- 
itig ruicropboneET. a jieat little alternative to 
the tranfitfornK-r is the new Mlcamp transifi- 
tor unit from Madison Pielding^ a jsninia- 
trur^> bfittery OjierFtted affair with a gain of 
30 db. It U only a little larger and heavier 
than the transformer/eliminates any 

possible hum pickup/ has a stated hum level 



of 5K^ro, drawa -001 vffiXt from its tiny c^sll 
and IS 5Kippo«ed to nm for a year or so 
Tvithont a now battery. The new battery 
goes in iu a luom-ontj ^^'^th one tJcrow, via a 
small panel in the bottom plate. No eon- 
trolfi, just an on-off alide switch and two 
HCA typc xjhono 3ocke",:s, in and out. 

This little unit is nl«o used us a mike 
'Vonverter/' to fepcl a low-impede nee miko^ 
at the end of imy lon^^th of cable you can 
jcqiti^ter^ directly into the usual high im^ 
^pedan&e mike Input on tape recorders aud? 
^80 on. No win^s^ sol^-powored^ and therd- 
fore mighty LM>nveni<jiit as lon^ as the 
brittery holds out. 

Yon nmy remember my -^vrite-up of 
Pisher^fl fiarly entry into the all- transistor 
preanip fiekl a <;ood iuojiy soiisouh h:\^M. 
That vas a bulkier itSiUrj oi an old- 
;atyle GE pr^amjj, ftiid it Jbad o. variety of 
in'putfj autl Outputs. It sorvcifi me as an 
eineri^eni'y mike prmmp on my radio broad- 
(^.fist an(i eontiuued in that use, on the 
origin a I b a 1 tc ry , I* »■ an C u ti re wi nter, 
though J ^Eovenil timcji left the Rwlt^^'h on 
for days hy niiatake. My only eom plaint 
wa s; a u oeua si on a 1 trausi fit o r " ' r n U^' ' or 
irregular lu.sa; part of that noine wa.^ per- 
b|tj^^iji-?i not-sodiot trajnsist^r that I didn*t 
t^dttter'to look into. I would just bang th^^ 
nuit ft couple ot times 2ind liti, would stop. 
The Alicamp is a streawiHttti^^-.of thiit 
early Fisher pioneer projeet, Veiled down 
to mininuim essentials and miniinum fiisto. 
Si^ far — not a irare of backgrouml noise. 
It works. The Boujid sterns iine and could 
well be ac('<>rding to specSj which claim it 
pTGtt\' clean. WouM; do anything for auch 
as Pickering, a cartTidge ivith high-im.- 
;! pedauce output— but that isn't the intea- 
tion. Thx? thing providfis flfaiu for low^^ 
impedance units and that's that. IlBeful 
enoughj though the cost isn't low» about 
if 11 each, more than the KSTj tram; formers. 
(l^\it moru versatile too). 

One small outward eriticigm. Where ESL 
puts two short ciiblos on it^ transform er^ 
with mille and fomal^i phono plugs- the 
Mi(Uimp comes without cable?* and its input 
and output are both female soi^kcts. That^'ii 
^!li.tmsy. It means nuikiug up .special cables 
— two Ret?, for stereo — and it involves an 
undeKirabhi reveraal oi' dircetion. (A fe- 
male output.) Yes J I know that customarily 
the recording output on moat amplifiers is 
similarly female. There^ a maleeablo would 
be hopelessly unwieldy. But on the Mie^uiipj 
1 suggest^ a sihort output cable witii male 
pluj^ would save other users -mxith fiine 
as it won.ld have saved me> Just plug 
direetly into your pveii.nLXJ. >rote alKo that 
for most professional low-iiupedauce micro- 
phones a conversion will be necessary in 
the input plug, Thoy normally use" the 
larger "hermaplirodite" Cannon plugs. 
The^e are miBor carpings and you won't 
take them too seriouftly. The Mieamp is a 
nejit gadget and usefuL 

Vko 87 and 89 

Many rma<ir^ mij^m^ |ih&^.&ome* 
what caustifc, if en tnii^astife re];>6 thk 
eolunm n.onc^ming the first all 1- transistor 
hi-fi amplifier, from Vieo. It Heemcd to mts 
that the Vico unitj full of almost naive 
''bugs" and inisealenlationa—the company 
had nnt been in hi-fi before though tran- 
sistors were their speciality — won an im- 
portant and interesting pioneer effort. I 
**^borc down** ffinly yfcToUgly upon tha faiilfcs 
of that unit IjeL'huse it aeemer!, under tho 
tireumstances» a eon.structiye move. 

You'll be interested to know that the Yieo 
people not only were ple.'isant about that 
fr.irly severe criticism^ but thonked us for 
it and .seemed only too happy to have an 
outside opinion that might ndd to their 
new knowdmw. It does happen! Critieiiim, 
oven in the mim u f act u ring fiold, cub have 
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posith'o results of ii^^cf alji(\ss, if tliC critic 
is luoky. 

Aiul so a eou})k- of nioiit.li.s ii'^o^ zoom 
throuj^fh tlic m;nl,s not one. but two 

nc^w Vi<:(> :nn]>li^icrs(j embody iag iiuprove- 
monta tliat arc. .1 ^^ug^ost, ;jlmost sicu.^a- 
tiojud for ii Model Two in a totally naw 
liuo from an inoxpoi iiiiuxd iuala;r. The 
Vit'O 87 and 89 avo ^(^iiii-identiciil iunpli- 
ik-rs. ill the ^iaiiio decorative case and with 
the SHiHo c'ontrol:^; tUc 87 iy a 20-watt 
model, the 80 a ^^l-watt job. Tlicy arrived 
just at the (.diiiiax of my steroo hum 
troubles — in s-ecouds I had violated my own 
just-auaounci d ruliiig and had put them to 
noriv oil &lerco! After all — they were sup- 
pojsed to be luunless as only an all-ti aiisi^;- 
tor amplilier can hti. Everybody knows that. 
Aroreover. with idoaf.ieal oontrolt; and gen- 
eral features, a tricky decorator ease that 
S'tv.U'k^^, no that one of thein lit.^ neatly on 
top O.r the other in interlock style (with 
air space provided for v<;iitilatiou in be- 
tween the two) — thc\' really made a superb 
st(;reo set-np, cn'cn if 1 did havr to use two 
volume rontrohs. (They're simibirly placed, 
and the .settings are ahnost the same for a 
gi'V^iii rolnnie^ in spite of ^(i and 3o watt^ 
— the sensitivity jy :ibout the sanu-, (piite 
aside from the rated power.) 

So — I have oaly one mihl complaint about 
these two a 11- transistor, tubelcss amplifiers^ 
whieli 1 have been usiajr for stereo ever 
since then. They both produce hum. Not 
bad hum, bul enough to annoy my sensitive 
cars^ which are very easily annoyed on this 
scon':. Hum ' Yes, cv( n traa.sistor appliances 
have it, alas. In Vico's rase the main 
taxmble .seems to be in the phono equaliza- 
tion eii'cuits; it i.^ there that the hum is 
■DUk-it notieeable. 0)i the otlter iiipn.ts there 
is virtually none, even wide-open. (The 
uiike input does sonie rustling; not too 
bad.) 

Rut hum a^ide (and it hasn't stopped mc 
yet), these arc remarkable uuits. At the 
idle, with no signal input, they draw 
roughly 7 and D wattti from the power 
Lines, EITicient as all g'et-<nit. I tend to 
leave 'em oa indeftnitely. They arc housed 
in a wood sided cabinet with a handsome 
white tilted front panel, framed in gold 
aud marked in <^ood looking' a.nd legible 
l)laek dciiign with red braml-uame letters; 
the control knobs are cdeav phistie, with 
gold centers. High style, indeed, and I 
i)i.ccded only to put i\ pieee of red sticky 
tape on the two volume controls to put 
them in practieal working order. (As I've 
muttered before, I do not like to have to 
/ish for the volume control among a lot of 
identical knobs,) Quite decorative, at that 
— 'the red sticky tape. 

ThctiC \'ieo models incorporate practi- 
cjtlly everything that was missing or lack- 
ing in the Urst model. Loudness eontour 
controb the fixed type with several posii- 
tions and ovi\ a rumble fdter (real low- 
down — I cajrt even liear the difference on 
mo.st material)^ a three -posit ion cut- off. 
Inputs in back cover all standard condi- 
tiat^s, and — lo and behold — 'there are two 
radio inputs, one with a level-set ; that, 
surely, was th sinks to my suggestion^ that 
on the lirst model the tuner input Avould 
be Overloaded by the average tuner. (But 
on the input ioithoni a level-set this ampli- 
fier does not overload.) 

There is a mike input, the usual transis- 
tor facility, taking low- impedance mikes 
without transformer. The ovcjv-all seusi- 
tivity i>; just riglit; the high-level input 
takes my Anipex .signal beautifully, where 
the fi.rst Vico was dismally overloaded and 
not a thing to be done about it. 

In otlier words — the A^'ieo people have 
really gone into the hi-fi subject this time 
and bave updated their working in forma- 
tion to a reuiarkable degree in such a short 



time. These models, of course, letain the 
.special transistor advantages, the low- im- 
pedance uuke input and iu particular the 
In'ittery operation (12 voUs) as an alter- 
native to power line use. (You iiuLst still 
bo careful of plus and minus.) 

On battery, these surely mark a new 
level of top-quality luxury and power for 
I>orttible, anto, camping, boating and gen- 
eral pienie hidb In many a special installa- 
tion, they should i>rove amazingly usefuL 
U.se theui m your trailer, yacht, summer 
camp^ auto^ coutjuuter plaue^ and your 
battery will hardly know the difference. 
13 u I don't try t<J carry the 87 aud 81) in 
your rtieksaek. These two amplifiers arc 
now fidl- weight and fuU-aiz.e. They oll'er 
no great ad ran ta go in bulk and h(>ft over 
nxost trim- type staujai'd a)upli/iers of 
equivalent power. 

Ataybe A'iro's next line wi.ll tak(? advan- 
tage of transistors in the size aspect — a 
ni lit innun complete hi-/i ampH/ier, say 8 or 
10 watts, with basic simple co)itro]M and 
con uecti oils ;ind light and portable like a 
camera.. That ought to sell. 

1\S. Ab(uit that hum — I isiu't explain it 
and haven't askod the experts. Too bad — 
the ampbfierH would be iiear-pevfeet. if it 
v/eren't for it. Not quite; otic of them has 
its cut-off couneetions mixtid np^ the 12,000- 
aud SOOO-cps positions interchanged. Early- 
n:todel slip. 1 expect. (The hum^ too, proba- 
bly.) T note too, wliile I'm at it, that the 
more powerful 80 iieems to liave a slightly 
higher noise level in the wide-oj^en positions 
than tlie S7. Maybe this is merely tlj(^ extra 
power. It also ijcems ready to oscillate or 
somethiTig at higher volume positions. 
Generally it impresses me as loss; stable 
than the 87. the 2n-watter — that one is best. 

Vico ba.s a stcrro model, ecpi;i] to a pair 
of the 2(.i-watt 87\s in one ca.se. Also a 
fertlieoming I^'jM -A^f tuner tliat IM like to 
H(^e. All of these all-tratisistoi', of course. 
The cost of these is in the nii<3 die-bracket 
rauge, eeuterud near the tplLKi mark, the 
v;dues ^vcll able to matcli tlie tubed com- 
[iCtitiOJi in the .same range, 1 would giioss. 

The Salad 

r can't iiclp occasionally append i^ig a 
few of the novel uses I'm eurreiitly finding 
for hi-fi stiiif. Ii'ou >uay be any used and 
perhaps aided. 

Take polyethylcutr or viTiyl re.cord bag^i. 

These make the most perl^ect vegetable 
or salad bag*; ] know, .Tust dump food 
.in tht;m^ pull the tops together and stick 
v.'ith free:^er tape or a tiglit rubber hand. 
Better than commercial I'reey.er bags — 
they're bigger. I use thon for deep- freezing 
assorted bulky foods^ too. (M^y records 
don't suA'er, 1 have .several packages of 
extra bags — yoTi can buy thorn in record 
stores.) 

If you have any ohl Wi^stmiuster Lab 
Series discs klekiiig around that are par- 
tialh^ cxj>endable, you own an even bettor 
gadget. .lust dump the record out of that 
marvelous tapper plastic case and put it 
in an ordinary rt;cord bag. It'll he OK. 
Then — stuff the :;ippor thing full of porta- 
ble salads and the like : they'll keep for 
days without wilting. The zipper is virtually 
water proofs too, uiul ri\y tr^ivelbng salad 
stays fresh and doesn't spill. I've been 
carrying seads of sweet lettuce from my 
late garden down to the big city each week^ 
f n r f r i e i i<l s a u d reha ti ves. Thanks, \^*'es t- 
minster f 

Suggestion: Till a ^'polly" record bag 
two thirds full of wator^ bunch up and seal 
the top, sit tlio bag in your freezer compart- 
ment, in awhile yoifli have a dandy hunk 
of rounded ice for a punch bowl. Just pour 
on hot water to loosen the plastie. 

That's euougii for this month. IE 
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The Mggesf volume ever! 

The 4th 
Audio Anthology 




Just published. 



The 4th Audio Anthology is roady for 
shipnaeni. 144 pages of complete ar- 
ticles by world-famous auihors... con- 
tains cvejythiug from transistors to 
speakers. Numbers U 2, and 3 of the 
AUDIO ANTHOLOGY arc valued 
Jiighly in reference libraries throughout 
the world. .. Number 4 of the scries 
promises to provide the same quality 
of articles that has made the AUDIO 
ANTHOLOGY a prized reference 
work among the countless audio and 
high fidelity enthusiasts, students, en- 
gineers and musicians, $2.95 postpaid. 

SPECIAL OFF£RE 

If you've missed the 3rd Audio Anthol- 
ogy, ..here is a wonderful opporfunity 
to get it for your reference library at a 
saviiYi^s of 60%! 

As a special ofl'cr..> while they last...ii'e 
svill send yon the 3r(i Audio Anthology 
for only $i \i^heu you order your copy 
of ihe i/cif 4(h Audio Aniholo^\ (This 
offer good only wlijle the small supply 
lasts.) 



RADIO MAGAZINES, !NC. 
Depf. AA34 
Post Office Box 629 
Mineola, New York 

O Enclosed is my rcrttitlnnce for $2.95. 
Please send me copy of the 4th Audia 
Anihotogy postpaid. 

□ Enclosed is my remittance for S3. 95, 
Please send mo BOTH ihe Srd and 4tk 
Audio AnrJjolct^ies:, poiitpaid. 
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NEW SPEAKER 
SYSTEM SCORES 
IN CHICAGO, N.Y. 

Two gentlemen from California 
appeared at the recent Chicago and 
New York hi-fi shows demonstrate 
ing a new speaker system. Because 
of its superior musical reproduc- 
tion it received nods and smiles of 
approval and a i^epeated con^ment: ; 
"Best sound in tlie show", j 

This was the Audiosonic speaker j 
system's exciting dehuL It is the 
best because the two new compo- 
nents which comprise it combine 
to produce nearly perfect transient 
response. 

The Andiolab Custom 16 Co- | 
Axial Speaker: 2-way full range i 
speaker with dynamic braking and ' 
a revolntionary polyslyreme foam i 
plastic cone. Wide, flexilde suspen- ! 
sion, 20-cycle resonance, casl 
frame, heavy magnet. Plus, the 
AnecJioic Enclosure: J)eautifullv 
styled new acoustical design. The 
first new connnercially available 
enclosure principle since 1934. 
Sum totiil: The most truthful, stim- 
ulating musical sound outside the 
concert hall. 



PHASING 

ifrotn p/ifjc IT) 

tors. The axvs of iho. two motors in a 
st<'i(() (aittor, i^ixch the Wewtn^v, ^y(' 
90 dog. npart» both inclined -!;^ deg\ to 
ihv R:'{^or<l sin'fiU'C'> It i^ oonisaon to iiuH- 
ratc theii" in(}iions ;is two vectors 'a? is 
shown at (A) in Fig. 3. As sliown, tl\eir 
l>3iiisiiig- indicates a rosultant jiiotion in 
tho v( rtic-ul plane and none in the liori- 
7ontnl. If, in^tead^ the vrrt oiv; wcjr 
^hown as ill (13)^ tlie resnUant n\oti(n] 
wonld he hoiizontal with none in the 
verticJil p]aiK\ This is the correct phns- 
in^^ of Uie eut(er to prodnee lateral nto- 
iioii l^rom in -phase si^rnals; to the two 
v(- cording a]ui>lifiers. 

Another faetor which leads to sonic 
contusion is that the right ijiotor of the 
flitter causes inodulalioM oT the let' I 
gjoove wall arid vice-versa. The Iv.TA.A. 
Standard states that right f^ide inforjiia- 
tion appears as modulation of the outer 
•groove wall. Jn the c:^se of most pick- 
ups, motion of ilvt (mter <,'nvove wall 
generates an f^leetriral signal on the lott 
element of the piek-up. fdere right and 
left are defiiK.Hl hy facing the front of 
fhe cuttei' or piek-up \\\ cut ting or phiy- 
ing position. More ^^pcei(^ealIy, motiou 
of tho onler sid(^ wall produces an elec- 
trical .signal on the >ide of tlie j:' k-u]^ 
neari^r the center hole. Confusion on this 
point also arisei; from the \Vestrex 1-A 
]'"requency Test Rt^^ord wiueli calls thr 
outside groove modulation the left chan- 
uid. The record is all right in itself, hn(. 
is not labeled in accord with the defnji- 
tion of the IM.A.A. Standard. This is 



Thousands heard it at vlie shows 
and were thrilled. If you haven't 
heard it visit your local hi-fi 
dealer. Should he not yet have it 
in stock tell him to order so that 
the Audiosonic will be available 
in youi- comnumity. 

These fine products are also sep- 
a lately available. Tlie Anechoic 
Euclosure comes in a variety of 
models and finishes. For Custom 
16 tecl)nical information and com- 
prehensive specifications, write to: 
AUDIOSPEAKER LABORA- 
TORIES, P.O. Box 1082, 
Pomona, California. 

Circle 74A 
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Fig. 3. (A) Vectors indicating the molions 
of the fwo channels in 45/45 stereo disc 
recordfng, Wrfh the phosing shown^ equal 
motions result in verikot modulation 
only. (BJ Here the vectors are phased so 
thot equal motions on both sides wilf 
result in lateral modulation only. 



From 

any Point of View, 
more Experts cHoose 



ACROSOUND 

ULTRA-LINEAR II 
60 watt amplifier 




DE£!G>i The combination of patented 
ULTRA-LINEAR cif cuJlry-plus new HYBRID 
FEEDBACK pr inciple-VARlABLE DAMPING 
control, and ULTRA STABILITY, rep'^esenls a 
ne^ high in the art of amptifier design ... an 
example oi ACROSOUND'S fatest achieve- 
ment in AMERICAN Know-How, This supori- 
□ rity o( design now on^bl^s anyone with or 
with out f>r>y previous knOWle Jrc o/ CFC^C) ronicii 
to a'ssernble ^^dr hirr^self or herself ... (yesT 
it's that easy!) . . > the *ine5t of arr^pliliers and 
at a most reasonable cost, in onfy two houc&l 




PERFORMANCE By listening test, or by in- 
struments . . . second lo none m clarity an d 
frequency response . NormaJ level distortion is 
vHltjally unmeasurable — IM 1% or Jess at 60 
watts, 120 watts peak. Completely stable . . . 
unaffected by loads, perfect square waves. 




QUALITY £ve/y part goingmfof f^e assembly 
of Critical and even noD'Crilical circuitry is 
tested and checked to allow no more than 
±M% v ariation from ACR0SOUNC)'g~stand>; 
Brds.~^ecializ«d test equipmenl unavailable 
commercially was designed in ACROSOUND'S 
laboratories to achieve this result. Every 
printe d circuit board ^sjplacedjn t^ial opera- 
tion^ on a laboratory a mpl^er! Output "tubes 
are matched" by frial and 'dout^e checked. 




COMPONENTS AGRO S newest TO-600 out 
put transiormef wiih special hybrid winding— 
separates functions of output circuit and 
feedback circuit. Heavy duty, co mpletely 
a ssembled , and tl^oroughty lestedT printed 
circuit board assures uniformity of perform 
ance. Low distortion EL34 output tubes are 
operated weN within their ratings ensuring 
Pong tube life and optiniu m pcrf ormancc. 
PRICE Tn preassemblcd kit form so that you 
may save money, Jearn while doi/^g^ and have 
the proud satisfaction you built the best for 
only S7$.S0 net . . . or if you feel you would 
prefer it laboratory a.ssembled it still repre- 
sents a bargain at SlOid.Sb net. 

HEAR IT AT YOUR DEALER NOWJ 



EE READY FOR ACfiOSOUND DISTORTIOMESS 
PflE AMP DESIGNED TOR THE ST£R£0 PHILE 



Expert a know why ACRO is best! 
Others . , . Learn why! Write to 

ACRO PRODUCTS 

369 SHURS LANE 
PHI LA. 28. PA. 
Circ/c 74B 
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iind(irshm(lnbl< , sint r it \v:is prodiu-od 
brfore the R,1.A,A. Slnndavd was 
adopted. 

The flexibility offered by ^tcreophonif; 
I'cpj'oducing- rai'tridg-cs i\iakas it possible 
to dctcrnuno wlietbcr iT<rord>5 have iii- 
pJiiise information <iOrre<d]y appciirinj^ 
i\s h\Uir([\ inlionnnf ion or just the op- 
posiiL'. By switching the output tmni- 
rtitls, a good storeo cart rid -,^e nuiy be 
connected to yield ojily Jateral infonna- 
tion or only vertieiil information. By 
reprodueixi^^ a record nlteruatfdy witli 
iliese conneetinns. tbc rtdativf^ ontpids 
may bo compared. The eorrect inmioo- 
tions of Ibe pick-up cartiid^^<' ?nay be 
chocked by obsru-ving the results with a 
conventional lateral record. Ot' coiirBe, 
on ,*?tcreo records which arc sharply 
.separated very nearly equal inftuMoatinn 
vil] nppoar under the lateral and vorli- 
cal reproducing conditions. All' record.^ 
having .^substantial third rliannol, or 
phautoni, infoi'ujation as u-ell as tho.se 
ma do with tbc X-Y or .^[-S ty[jcs of 
pick-up, should show greater rnrr^y 
hi tc rally than vortically. 

One favorable factor is that the im- 
provement ill reproducing equipment 
wbkh stereo necessitates inak^^s the re- 
Siilt? .souikI quite i^ood ev'en \vb<?n i^v- 
properly phased. This, bowover, does not 
justify any lack of effort to ejt'(<l the 
best pnssi])le rcsnlt.s, IE 



AIR SUSPENSION 



l-L^lative radiated sound 
pressed in decilxOs is : 

SPL~-20 logu 

r 



prt 



■V 



A.J -'7^/ 



-,'/-')-' 



(5) 

The cquivab nt circuit shows when the 
en<dosnr[' is tunorl to spi'nkci^ resonance, 
the iiapedance is a maximunv and is 
resistive at this fret[Uoncy so that the 
.speaker excursion should he i^rcatly re- 
duci'd. Tu Fif/. o. (A) and (B) show the 
excursion of tbc speaker in a closed box 
and in a vented enclosure^ respectively, 
veiifyin^^ the intuitive reason iner. Fi/jurr 
6 shows the effects of roducid excursion 
on the total hannonic distortion. Al- 
thnu^'h speaker excursion is gi'eatly re- 
duc<'d» tbc acoustic pc>wer radiated is not 
reduced. A pint of the ratio of port 
velocity to speaker volocity sliows thai 
for normal port Q's, (gieatxn" than 5)» 
the a(^oustic power radiated fron> the 
port predominates over that radiaterl 
from the speaker cone for about 
octave above and below speaker reso- 
nance. 5>inf^e tile port does not have a 
non-linear diaphrai^m suspension to 




make the complete change easier 

Ufltll ADAV Exclusive GRAY slide-clip feature inter- 
Wllll mini changes 2-wire monaural, 3 or 4 wire 
stereo cartridges easily, without rewiring! 




all-new GRAY STEREO TONE ARM 

Model 212-SP, 34.00. Model 216-SP, 36.50 



Owners of GRAY 212 and 216 J 

tone arms may switch easily • 

to SP series wlih new GRAY J 

STEREO CONVERSION KIT • 



Your cartridge will sound best in a 
GRAY tone arm. Dual viscous damp- 
ing absorbs noise and vibration on 

widely separated vertical and lateral ^ , ^ 

. ^ J ' ^ • . . . Only 3.95. 

pivots, thus reducmg tone arm reso- • 

nance. Other features include static 

balance, stylus pressure contiol, sHde-cHp for quick cartridge switch- 
ing, multiple wiring for monaural and stereo applications, simple 
installation, and overall precise metallurgy to insure freedom from 
distortion and life-long operation without wear. Get the "easy feer 
and superior performance of a GRAY tone arm now at fine High 
Fidelity showrooms everywhere. 



GRAY 



For new literature on 

GRAY RKCOnn PLAYING EQUIPMENT 
write to: 

High Fidelity Division 

DEPT. H . 16 ARBOR STREET, HARTFORD 1, CONN. 
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ARE YOU 
SOUND 
HAPPY? 

To ftohicro Buperlotivo sound reproduction, 
there must o rrn&on. Such results cnnnot 
he obtained from otiMsp mntorlMs, sllpsliofl 
workmanship, expedient dosiprn, or other cont 
cuttiTiRT (1<^v1ces to niulce a hipp wide y>rnflt. 

The nakers ITltrfi 12 Lottd£;peakcr nnd the 
RradforU Piitenterl Hoffle rejirodiice nltlnmf <' 
tncHimilc tor iin inevitnble rt'ftsori. TJic reatiOTt 
1h In the specs. 



BAKERS 
ULTRA 12 

20 ta 25.000 cyelcH 
from n single, cx- 
pont^ntmL 12" cone; 
20 cycle cone reao- 
n&nc«; J8.000 gauas: 
200,000 niaxwellft : 
plastic fonm snr- 
roand; fvluminnm 
roico coil on alumi- 
num former; heavy 
oatt aloniinum 




frame; ZQ watts; no clistortWnal crassoverH. 

For these rensona, the Bflkors Ijltra 12 )s 
ertromcly Hensitivc, and therefore provides n 
smoathncsifi, clarity and transient reepoi^Eio . . . 
a true nnturiilncst^ ■ . . not found in any other 
Bpeakor TefirarHlcSE of price, rritle of posbch- 
dlon Ifl only 8.1 hucks. 

BRADFORD 
PATENTED BAFFLE 

Storet^ or nionnuriLt, the trend is toward 
compact neaa; 12'^ x 12" x 9" for Ha and 10s; 
IT' X 17" V for 1^*1 and iri». BecanRo of 
tbo patented (N^o. 2,834,4^3) pressure relief 
VDJve, this ODclosuro Is e<[Ulva)ont in results 
to a 20 cubit foot 

baffle. ^^^^^^^^KKS^B/g^g 
The Bradford HP^^^^SB^^B^^H 
Patented Baffle f ^^^^^^^^^^^ 
provides tho only t | I^^H 
true acoustic 5U<- t I l^^l 
pen I ion principle ll BI^^H 
for the iircij^ure N . : 
rotief valve auto- li ; l^^l 

mAtlcally rej^u- m| I^^T 
lAtes tho acoustic j^^^^^^ I^V^ 
tension or spring ^^^^^^^^^bSB^JmW^ 
of the air wifcliin ""^aST 
the ej^cloauTo to 

the excursion characteristics of the Dnkcrs.. 
or any other, speaker* Because of this pat- 
ented prlnciplej there is absolutely no boom, 
cabinet reaonAnce or listening fatigue. 

The Bradford Patented Bafllo 16 recom- 
mended by renowned audio authorities, and 
■ old throu^rhDUt tlio wcrld because of Uh out- 
stand inf; merit and adherence to claims. 

MfllJOKftny. walnut and unflnisbcd birch i 
selected, ^rii in -matched, ^A" pljTPotid veneer; 
rupired consiructlon ; hot lacquer finish . . . 
hand -rubbed, $84.50 to $69.50. 

BpeakerM and bflfTlcb sold separately. In 
combination, wc ffunranty these units to be 
superior in true realism to any other system 
refrardlofls of prlcd 

write for literature 

BRADFORD AUDIO CORP. 

27 Easf 38th St., New York 16, N. Y. 

Telephone: OXford 7-0523 
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croafo distortion, the ovci'-ntl havmonitt 
(lifitortiou grcntly rodiie^fL 

The port volofrity J or Q^s of less tlian 
f) . a s won Id be the ease in di^^t ^ibuted or 
f i"i(ition-load(Kl ports, is of tlifi sninc 
ovdcr as the ?;penkor v-clocitj^ ^nd liftiirro 
radiated p^>^ver k grcnth-- reduced. The 
com: amplitude is also incrcayed and 
distortion i.s increased likewise. 

The plinse shift is very rapid above 
and below speaker resnnanee so that 
for all practical purposes the radiation 
from port and cone ^^an he eousidered in 
phase above i^i^jealier reE>onance aud ISO 
dej,'. out of: phase below speaker rcso- 
nauee. 

An exauduntion of tlie expression for 
relalive souiid-presf^^ure level slbnvs that 
two quantities aiYeet the output^ — 
speaker Q, and the ratio of enclosure 
stiffncsi^ to speaker i^tift^ne.ss. Deerensin£;' 
the stifrness ratio ^lud inereasiiv?: speaker 
Q will inert ase output. It will be shown, 
h<n\^ever, that whereas the closed box 
required a i?peaker Q of about one for 
fijU'test response down to resoiuiuee, the 
same speaker in a vented enelo^iure of 
the same size now requires a Q of less 
than for the same output. This allows 
nsin;:;: a hif^iier .speaker eflieienry and/or 
higher damping^ factor in the aniplifier, 
with ao in^provcment in transient re- 
sponse. 

Vif/ure S shows the theoretical sound 
pressure respousic of a speaker iu a 
vented enclosure for a stiffness ratio of 
7^ lor several values of speaker Q. 
Fif/xre 9 shows this ex peri men tally. 

'Chis corres)K)nds to a 12-in. speaker 
in an enclosure of about 2Vi: en. ft. 
volume. The thittest response corresponds 
tj> a Q of about 0.3. The response quite 
obvioubiiy i.s imt fiat down to speaker 
reBonnmee. Consider, however, a .specific 
example and eompare this to the closed 
box response. Assuming a speaker reso- 
na.uce of 20 cps. Fuj. 8 .shows a flat 
response down to 54 eps for a Q of 0.32 
with the 10-db-down point at 2S eps. 
The stiifness ratio of 7 would in the 
closed box cns(; give a speakev re.soijauec 
of r>0 eps. FU}in-f; 4 shows that a speaker 




Fig. IK Shape of Flexair suspension at 
extremes of 1-inch peak-to-peak excur- 
sion. 




Fig, 12. SSI 00 3-woy System with Stereo 
Director, 

*'Q-' 01 J. would ;j:ive flat response In fii) 
cps with the 10-db-tlown point occur rini^ 
at 32 eps. The response ol' the vented 
enclosure is iui proved over the range of 
60 to 2<S cps as compared to tlie closed 
box. T 1 1 e 1 1 a vision t r e po n s e an d ^\ oi i - 
linear distortion of the vented evj closure 
is, \n addition, vastly superior to tliat of 
the closed box. In cases where tlie allow- 
able eabiiH^t volume is more generous, a 
vented enclosure olfers considerable gain 
in output over the closed ]>ox. A stiifness 
ratio of 2 which corresponds to a volume 
of about 7 to 8 cubic feet gjves a re- 
sponse which is flat down to speaker 
resonanc(; for a speakev Q of 0.5. 

A elos(wl box of siiuilar volume would 
be 10 db down in output at this i)oinly 
for a siTiiilar Q and () dh dowQ for a 
Q of 1. The design ot tliis type enclosure 
is sufficiently dii^icnlt that it should be 
attempted only if adequate tt st facilities 
are available. Should the enclosure be 
niistuned or if a speaker of the wrong 
'^Q.'^ is uscd^ considerable peaking in 
response can happen at the upper re- 
sonant frequency, as .shown by Figs. 3, 
S. and 0. If^ however, proper con- 
sideration is given to euelosure toning 
and spcak(ir damping* the vented cabinet 
will be the most generally suitable en- 
closure for medium to snu>ll volumes. 

New Reproducers and Components 

A scri(^s of reproducer systems has 
been designed around the h'lexair woofer 
as shown in Fit]. 111. Those high -compli- 
ance, long-travel woofers ditler from 
others now com n>erci ally available in 
four ma.ior respects : 

\ . low f rf^e-aii' resonioit i'rGqiieuev 

vp^ j'ov PJ :2 roid IS eps 

for l.>-iii. nS-Ll'") comes rroin an in- 
crease in compl iancG of tJie .suspensions 
rather th^in fro>n adding mass to the 
moving systems. Cone weights <jtill arc 
in tile normal range, itltlunigh to the 
upper .side of the eonventionai tolerance 
spread. 

2. An impregnated cloth bellows-type 
cater ^iiiipension, or anmdn?^ can stretch 
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gteatLy with good liiie.trity in for«e-to- 
ratio. This type of comigatioii 
has beeti found t-o ha muoJi superior in 
sfcretcU to conventional ^'rolMj-pe" cor- 
rvigatioH^. whih still inai7ita]ning good 
luto.ral centering strength, Polyurcthane 
foam wail investifjiitcd for the annulns 
suijpcnsion. Its high compUj^ncG gave the 
lo\v rnsonant t'rGq\if*ncy required, but 
linearity bccJime poor lony bet'ore tixciir- 
, Mon vvfis adeqiiatii. In addition to line- 
^^y^v^iij limit'atiou^ clIy How thioiigh the 
:\^;^i{if>sxxi JuntinUis lost considerable hiniH out- 
^:^|*tit efficiency. Pi^jura 11 illustrates to 
cvact f>^Mle .iust how the Flexair suspcn- 
aion looks at rcKt unci when stretched to 
^/y in each diroctioiu The dia\vinj<>^ was 
nuide front plaster sections cast onto the 
iUiniiluM at rest or ijtretfthed. It shoTild 
bfl noted a»pecia1ly how the iiKtipc is the 
i: smne for both unvurd and uutwsurd ex- 
ewr.noii. Edge damping oompouiid stabil- 
j!(ca the anuiilus jnorcnKint and eliminates 
the *'ed(2^c hole'* el^araeteristio oi: moat 
untreated speakers. This jji ate rial also 
elTertivdy seals the interstices of the 
anniilns to prevent air le^ikago. The eoil 
centering spider is ver3' large, with m/xny 
fcorrug^iti 011(1. It coiitributea only 20 per 
cent ol the total stiffness^ and so ean us* 
eonventional rollii. 

3. Efficient' is somewhat highef; lairgoty 
becaasc low resonant frequency has not 
l>eeu achieved by efficiency-killinf; Intrh 
mans. It is witUiit a]>out to isix -lb 
of that of conventional flilff puppoifi 'l 
speHker^ oi: the same magnet weight, 
"VTJ-mctei: readinga ^ke:^ dtinng listen- 
ing sessions show ]^owojr ihppt for. gener*- 

; oust levels in linng rooms ^^^IdoiU- rising 
iihova tluoc watts, 

4, The voice coil and air-r;jap relation- 
shi]) iii worked out to ^ivi a nearly <.'0n- 
st;uit (hive product over tlu cxcnisjion 
distance. Air-f^ap aliapin;^ ndjusts the 
lower fringing flux totiil to niorc nearl^^ 
equal that of t^a o^lpair; 

'Two type»£; of vent^dl :^ncl6sura are 
produced currently by Jensen, Bass- 
Ultrafiox modclcii use rather lari^e r^ic- 
tan^nliir ducts, and the newer, smaller 
Bass-Snperflex models are optimi^^ed 
with stiJf. round tu))es witli outlets very 
closo to tlie woofer C03:te3. 

E^epVoducexs ^j}law-Ii , here were predi- 
cated oil i:ui'mt3}i:fe= ^al^liiig to cun-cnt 
tiejidfi and oir iisq'of a rdice^JtipTial f ea- 
ters for controUin;^ Slie''3!V&tiahal char- 
acteristic at higher frequencies to bn$t 
advantage for actual Hviiig-room instal- 
lations, tlxteiisive t«??;tiiig in Jiomcs of 
JciLsen euj;iiTeer?^ and executives con- 
\'TJtieccl all listeners of the hiidc merit of 
physically fi^^eing tbe iippet frequency 
speaker, diaiii^^fe horn restrictions; fproed 

sessions were liefS^ with listeners record- 
ing their preferences in ainiiue; the 
higher fi'C{:[UCMcy channels aj. done with 
the Stereo I)ii'eetor^>^' assemblies to be 
seen in the top conipartnients; in Fi{/h\ 
12 and IB. 

Tbe direct radiator and liora apeaki^r 
uiiits hi the Stereo Directors have rela- 

C-omparecV (t> ^5dliMr tinVts^ bomYtercinlly 
availrablc. ft was found that direction 
prefereucct5 were never very exact, and 



ALTEC 661 

Recording QdMf^j^lfy^^ 



...JMO HIGH 
FREQUENCY PEAKS 




This new sintered bronze filter, exclu- 
sive with ALTEC, gives exceptionally 
wide range performance, eliminates 
high frequency peaks by providing an 
acoustical resistance loading to the: 
front of the diaphragm, and seals the* 
pressure element against dust ^llrtr 
and moi^tMri^ 




See the 661 at your dealer and you will buy it 

for the most critical requirements. 

Ideal for recordings home high fideiit^, public aiddr^s, 

and broadcast applications. 

SPEXSIFICATIONS: 661 MlCROP»d,Nt 

Type: dynamic 



Froquency response ; 30 fO 
15^000 cycles 

Output level; -55 dbm/lO 

Ou^utl^nMasce; 
&€U 30/50 ohms 

eeiBlow 30/50 ohms 
Medium 150/250 ohms 
High 20,000 ohms 



STAY AHEAD WITH 



DlmensfonsiLetigth.^ 
S^d' Including swJvfel, 
Diameter- 1%'^ 

651B-9 ozs. 

FfnI&h: Darkgrtien (satin} 

Moon ling J 27 swivel 
head 



ALTEE 



Accessory: 25B DesU 
Stand - h^avy cast iron 
stand in matching green 
Oimeflslons: I, 

W&Illit;3lbS, 



ALTEC LANSING CCilRPORATION> DepL HAJ 
1515 S. Manciiestef ^venue/Anaheim, Caltforiiitf. ? 161 Sixth Aveny&, .Nfiw Vofk V. 



NEW! 




SPtClFICATIONS 



FREQUENCY RESPONSE: 

FUNDAMENTAL RESONANCE: 

JMPEt3ANCE; 

POWER: 

WEIGHT: 

DJM£NSJONS: 

AUDlOPHiLE NtT: 



TO l<5 1500 ens 
[9 cp.s. 
3 ohms 
25 w^rT5 
3S lbs. 

18Vj" dia. 10" d 
SI 50.00 



HIGH FIDELITY LOU DSP EAK E RS A 




R AGO N 
ELECTRIC 

COMPA^4y, INC. 



RACON 
18" WOOFER 

for a new high in lows 

The /icw Rflcor^ IS'' woo^cfi model 1 S-H^V,, is 
fTuJy the Goliath of (he bass famjly in i*i re- 
production of extremely low freQuencies. Deep 
fundamentals to the sub-audibJe area are ren- 
dered with precision and freedom from bocm. 
The IS-HW uses the Racon design of floating 
cone which results in low fundamental resonance, 
high compliance and fow nnass- The ptastic foain 
surround [ patented 1 which supports the cone, 
provides pncumaJic self-dampir^g to smoorh out 
the resonant peak. Optimum performance is as- 
sured wi^hout recourse to expensive amplifiers 
having special output circuitry or high damping 
factors. 

A series of feather-weight stiffening struts are 
cerriented radially to the back of the cone to add 
rigidity, preventing "breakup" at high volume 
levels. 

The 18-HW is of the high efficiency type and 
does not recuire abnormalfy large amptif-iers> Any 
conventional 10-50 watt amplffier will supply 
more than adequate drive for the most exacting 
home use. It uses a magnetic "pot" structure 
weighing 20 fbs> and an AJnico V DC magnet slug 
weighing 5 lbs., equivalent to a ring magnet of 
8'/2 ibs. 

To assure maximum rigidity and maintain voice 
coil concentr-ciry a? all times, the suppor+ing 
basket is a one-piece massive aluminum alloy 
sand cast in£;. 

WRITE FOR FREE LITERATURi! 




Fig. 13. SS-200 4-way system, with IS-in 
Flexair woofer and Stereo Director 

(onld inot ti(Hl clown to williiii loss 
t h a 11 I (1 e^^ . 1 1(j \v e\- e i\ i\\ w a y s 1 1 lere a s 
inodenite to strong piotorenee for a 
^(^iiGial nintinji dirocti-iiK Tii the groat 
iiiajority oi (iisos. tins was in tlm diroc- 
Liou of tHc listener. howcvor^ were 

loiiiid a. limitMd nnvnbor of contradictory 
pi eicrc.ncos w ith rot tain pro;^rai:i ma- 
terial types. For ijistHn('(:»^ with a lar^^c 
symphonic hand record in sonic listeners 
wanted the Directors ainiod ontwardlvj 
so as to bounce the .^innid ofT walls, or 
into corners. The explanation uriven was 
that this aisning seemed to spread tlic 
sonnd in a nnuiner such a.s to increase 
the illusion of a lar^-'c .'^oui ce. 

ConclnsioB.s from thcs<' tests have been 
at variance in some rcspeets with certniti 
tests made in treated Lnhoratory rooms. 
Other conclusions also have not agreed 
with previously published data. The best 
explanation offered to date is tl.at no 
rigid fonnnla can be >s(d up for the way 



to install a stereo sys^tcni. j'^lcxibility iii 
movement of speakers^ and especially in 
fiindng of the nppcr channels seems to 
be quite important at this stage of stereo 
development. 

High back pj-ossme af^ainst the cone 
sometimes i.s described in terms of ^'re- 
storing forec'* or *'air spring'' for the 
high compliance woofer in a small closed 
box'. This back pressure cannot ho con- 
sidered a form of loading, however, nor 
as damping. Damping can only he 
achieved by electromagnetic coupling to 
the amplifier or by means of the realist ivc 
component of the enclosure impedance.^ 
An air vohnne in a bf>x has no significant 
r(^si stive com]>onent. The vented enclo- 
^m\t^ on the other IiRnd, transfers radi- 
ation resistance at the port to loading 
resistance at the cone, thus qualifying as 
true dajnj^inir. 

The higher internal pressure generated 
in the tube vented system makes the 
problem of rigid iiiing and sealing the 
woofer enclosure of even more conse- 
quence than \vith the closed box. Using 
sine wav(^ input well within the power 
handling capability of the system, easily 
l>ercoptible air curreut can he felt up to 
fiet from the mouth of the tuni^ig 
tnJio. At 2 ieet distance, flame from a 
^^viudproof lighter can be extinguished. 

Kaeh woofi^r is tested with a stetho- 
scope (or ;]]r leakage bet ween front and 
back of cone, and each reproducer is 
tested for air leaks with the woofer 
mounted and operating at 1 ow-f requeue j- 
siite-wave input. There can be no com- 
protnise degree of seal i tig, if noticeable 
distortion and outpu: diirerences are to 
be avoided. All persouu(d involved in 
development and pit)dnctiou of the re- 
producers agree, however, that the extra 
pr[)blc]us and care are more than otfsct 
by the quality and quantity of bass 
possible in such a small space. -ffi 



1 7. L. 1-lcnnick^ " Acr)\if;iictt,'* p. 205. 



DAMPING FACTOR CHART 

[from pnffe 25) 



£)cporr: Joseph Plasentia 
401 Broadway, New York, N. Y. 
Canadii: Dominion Sound Equipments Ltd. 
4D40 St. Ca^heTinc St.. West -Montreal 6. Que. 



All ex peri II tenter waut^-i to measure the 
damping factor of an :imp):fier having 
an 8-ohm nomin.al outi)ut inipedatice> 
For Scale B, he uses a standard 11^ -per 
cent S,2-oluu resistor ftu' /i',, and ar- 
ranges to swit<rh a 10 -per cent (hS2-ohm 
resistor in scries with it for A'.. Still 
assuming the worst^ say that these re- 
sistors are otV by their full 10 per cent 
— in opposite direct io7is» of eour^e ; 
].-■. really 7.:^S ohms, atid is 7..SS 
0.902 = S.:^S2 oh)ns. This m ans that our 
eeoiiomieal experimenter is operating 
with 1<,---RjkLI22. ]U' goes through 
the prescribed motions and gets a dc- 
fieetion of. say, - o.2 db. 

Coiisnltiug a table <d' db ratios. Wi' s(h> 
that - 3,2 db eorrespouds to a voltage 



ratio of O.fJOlS. If we let P:,^LO volt, 
for the sake of simplicity, we g*'t the 
following set of values : 7'2 j- LO volt, 
K,^ 0.69 IS volts, R J ^7.38 ohms. 
1^,282 ohms. The datnpiug factor is, there- 
fort^ : 



_0MDJ8_- 1 ' 



1.250 



S.2S2 I 

The damping factor represented on the 
chart for -3.2 db dntlcction is -1.205, 
siv the <?] I'or is about per cent. 

This (M l or reduces to less than 1.5 per 
c(^nt if 5- per cont resistors are u.sed, and 
to less than 0.5 per cent for l-jicr cent 
ri'sistors. 
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Factor and Fancy 

Actually, rhovo. is i\ <yYvi\t deal o<: 
ficlioTi in any (|iuintitati\ e shitonumt of 
rkiiipin^i l;':u'tor. By iia very unturo, the 
term is limited to au ^:xpl■cf^stou of the 
relntioTiship between tv.-o ^inppfisedly dcfi- 
mUi ixwd fixed cpumtities: tlie internal 
inipeduiieo of the ii]ni»lilier and the im^ 
podance oi' the load. This is ihw. as long 
as the Ainplififn- is ternnn.Ttfd by a Axed 
lesislor oi' proper volue — ilu^n tiic term 
^'danipini; I'aetor'^ lias a real ii^caning. 
However, J sninnit that the whole issue 
i.* how well tlie avnpHrter enn damp ^iot 
a fixed resistor, iMit a loudspeaker. 

Ati aniplifler Jta\']ni< an internal iin- 
pedane(? ol^ +4 ohms at if.s 8-ohni tap 
is said to have a danj})in;? factor ol; t 2. 
But when tenniiiated by a loudspeaker, 
^'V 2^' nceuratoly represents the measure 
of eoiiti'ol over the load only over a 
nariow band o£ freqneneie.s. At some 
frequeney at wiiieli the effective imped- 
ance of the speaker Ifi olims instead 
of ft. the effef^tive eonti'ol will be twiee 
an g:reat (assnmijipf the int^^rnal imped- 
mwe to ranain constant, whieh it does 
not and may vary markedly in either 
direetion ) . and thi^ f\}yf'ctl):r damping 
faetor win }>e ^- 4 instead of -1-2. 



lo tlie days when all ampliHers op- 
erated in tlie positive region, the rated 
(or noniijuil) damjjini; factor, therefore . 
S(,rt of ivpresented the niiniminn valtte 
of control, so thai any error was jnsl so 
nuu'h to tile bet lev (assunjin^ voiee-eoil 
iinpedanee never to fall below nonHnal)> 
liut that doesn't i^^o any more — indeed, it 
is jn.st Hie other way ar<ain<l in tfie nega- 
ti\-e r[ ;^ion : ()])vionsly, if in the fore- 
goini*' example the internal inii>edaneij 
had been -4 ohms, then the nominal DF 
becomes —2 and th(^ eftVu-iive l^F be- 
eoine*^ A : twiee as Inul instead of twi<'e 
as ^ood. 

It oeenrs to me that there will he times 
\rhen it- Avilj he neeOssary to state j.so^si- 
lively the dan^pin^ eharaeterisf ie^j of an 
am]>lifier and s] weaker system combined, 
whieh wenld he in the i orm of a curve 
rnuniof^ thi ont^h the frequen< y si)eelrum. 
1 sn^^f^-est, ther<?fove» that we ^should adopt 
the terminoh>gy ''nominal dampinij: fac- 
tor'- and ^'clTeetive damping lactor* with 
tlie added qnabliers "indieatctr' and 
''true" where ai>plieable. Tn most eases, 
tho (jualiners could be omitted, beinq: 
either nndei'stnod or unimportant to the 
pnrposc at iunuh JE 



EQUIPMENT REVIEW 



except ion; dly ;Lece]»taUh": ^tjteakoi' sy^Jiem. 

S^iipjilied ia S-ohm impedanci;^ <^"ly. the 
X - 100 in :n'ailabie ia A frican m;dui<^OTiy^ 
Swcdis]] ])ii]'cii, ()]■ powlcv wnlinir. It iiioas- 
m'e^ 2-1 iti. hi^jli by "lA in. wirW atu'l 
ill. deep, mid :i r:dniict of identical ap- 
pCriraiie(^ is nv-iiln 1 ilo J'(if hoimiig ub^^^<' 
aud aisiplifiev oqiiiv>"^^'i'^' with a designa- 




tion X-KJO-K. 

Tuchnically. the X-lOO cons^st^^ ol' two 
l!3-in. wefifei'H nnd a sinj^le cunc tweeter, 
witli adr.i|nafc caUiTiet damping; for ex'crd- 
leiit IransJcnt ivs])onHe. EfricieiH\v is ivln- 
livcly bit^di for small sp(-a1:cr eiiclo.-^urrs, 
Willi vail hei/ig snfHcicnl to drive tlic 
si>cakcT n1 f'tilt room vuhnno. M-28 



Fig. 2. United 
Speoker Systems^ 
new McdeJ X-100. 



..pthere is 
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to 
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irerformance 



AAoroniz arnplifying components ore 
pre-eminent as the standard for 
quality. Mode and tested carefully 
in limited quantities^ their superior- 
ily of performance is recognized by 
those who know and understood 
high fldeli^y equipment. Where only 
the best possible rcsuirs are ac- 
ceptable you wiEl find AAQrontz well 
worth its slightly higher price. 








MODEL 1> AUDIO CONS0LE7TE $T53 

+ NO aL^di:3lc hunn 
^ Lowest hisSy ili^t^rtion 
■yjr Audibfy superior sound 
quolily 



MODEL 2, POWER AMPLIFIER $198 

Conscrvativoly rofcd o\ ^0 
waHS( it is the finest 
performing amplifier 
available today. 
Unconditionally stable 
h^c\orcd lube cidjusirncnts 
for Coj^tknuing oplin^um 
performance 
Sir Exccpiionally fine 

overload characloristics 



MODEL 5. POWER AMPLIFIER $147 

Covor Grille $7.50 
■-i^r Conipacf 30 wait vorsion 
oi the Model 2 
Full powered Iransients 
without breakup. If wjJl 
drive ANY speaker 
system fudy 



MODEL 3, ELECTRONIC CROSSOVER $90 

Cabinet %\5 
Audible invprovemenl 
for olmosl all speaker 
systems. Adds (he finol 
touch of perfection to 
deluxe lnstollationT> 
fRequires 2 omplifiers) 



MODEL 6. STEREO ADAPTER S45 

-k CanuocM two Audio 
ConsoleHes for slcreo. 
Step lype master volume; 
Speaker 'cvcrsal; Master 
power swilch; Mosier 
Function selector; Morvilor 
swiicKing; etc. Choice of 
hortzonlal or vertical 
mounting. 



Prices slightly higher 
in Wesi. 



Available ot dealers Tn quality 
hfgh fidelity ccmponcnii. 

Wrile for lilcrolure 



25-14 Broodway^ Lol^g Island Crty 6, N. Y. 
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STEREO CONSOLE 

{from vage 40) 



;ec^ly to the right amplifier, and the left, 
channel ^;;ocs tbrongh the prcamp (This 
1^1 ves an opportumty for balaricmjj the 
two iii^nals^ i^iuec; oiicG the ti^pe recordtn- 
playback volume is set, the preainp 
volume control adjusts the level oi the 
left channel only). We connoetcd every- 
thing up^ turned 0)1 a sfereo deuTOust ra- 
tion tiipe^ and sat back to on joy our- 



iridiiding reversing the phase of the 
lower playback b^ad in the iapje recor4or> 
bnt the final solution d[iosGri'%^'s to afer 
the output £tai?e of the pre-atnp. Siut'^* 
the plate is ISO de^j. ont of phase from 
the oathotle^ a plate-loiid resistor Avai^ 
insti:illed aiid the ontput taken from 
there instead o£ tvom the <.athodc fol- 
loT^er, This put the output sigrnal in 




DO 

TAPE^RECOIlDBl 



TUftNTABtE 




-17- 



Fig; 5. Plcjri of equipment pane? areoirSpdce [s provided for futyr^e? .CoriVofc FlefifwcTod 

TV tuner. 



selves;. But it didn't soiuid ''ri^ht," 'The 
sig^uals hvt otit-Qf-pha^i^*' tJbought, 
and hastily rev-ersed tbe K pecker ka(k 
on one channel. Now the Ster(io tapes 
sounded fine, but Avhen wR switched back 
to a luonopbonic source, it didn't sound 
ri^ht, Tlicn tlic light da^\'ned. Because of 
the number of stages in Miis partknlar 
pre amp, thf. output signal is ISO dcg. 
putrof-j^hase with the input sig^pal. This. 
\B cyl no significance in 999 installationfi 
out of 1000, but in our ease it )ncant that 
either the stereo signals would be in 
phas(>, oi; the mononophonie signal, biit" 
not both. 

Yarions alternatives weie considered, 



phase with the input signal and solved 
UiC pioble?n, (We have not^ as yet^ en- 
countered phasing di^erenees between 
I'eeoi'ded tapes. If we do it will be neces- 
sary to install a reversing switeh on one 
pair of speaker leads. But surely tapes 
will be standardized as to phai;e some- 
time in the future,) 

Cabinet Design 

The 'dcsi-ni of the cabinet is convcn- i 
tional except for its size (See F'kj. 3.). Itt^ 
is a full six feet wide. The speaker onclo- 
liSnm? in the eahiuct are angled outward 
vhich impiwes the stereo ei^ect with:^^ 
relativehv nanow-spaced speakers. A lift-^i^ 



Fig. 6. 'luner and 
preamp panels 
are mounted on 
incJividuaiiy r e - 
placeable mounN 
1 n g boards. Pre- 
cut panel is for TV 
tuner. 
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4614 7th Avenue BrooJtlyn 20, New York 
EKporl-Simontrice. 25 Warren Sr.. N.Y. C. 



top Hfl uMs C'Uosoii s\i\ec the opoi-ation of 
fcbe i'e<!or<l players and the tape rceorder 
are rnosL convenient ironi the top. The 
prototype had a full = width lid. but later 
nuxlels a three -section lid at^ .shown 
in Fif), 4. The Uinor and pre-anii> are 
nuinni(?d w rtically on individual nnnint- 
)Kinr(U with grooved ed^cs. This 
]>Gr;iiit.N <^uod vontilat'oii and is also an 
aid in scv viewing, f^inc eaeh iinit may be 
lifted out individually. In additioi^ spave 
blank panels are available so eoniponents 
1 n a y h e !'e pi a ced a t ^ i 1 a t r d a te . \V e ] i a v e 
also included proviiiion for a note- 
con ti'ol televii<ion tuner, aj^ shown by tclie 
blank eut-out panel in I'^ifj. o. 

All in oill, we feel we have aehi(,^ved 
whai: wfi lm\"e iset out fo do — hnild a 
Inigh quality wide-ran<jre sound system 
for the home in a .=;ingle. reasonably 
handsome, albeit lar^e, eo^lso](^ The basic 
cahiuf.'t sludl is adaptable t[j various eoni- 
]>onent>. and less-expensivr versions in = 
corpora tinir lou'cr-co.st eomponcnls have 
been built with some saerince in pt^rtlonn- 
unce. 

Future Developments 

Welh the next step is, ol' cours(\ the 
incorporation of stert>o discs. We think 
the teehnirjue of *'fiat ' rej^rodnetion on 
the right stereo chainicl ii^ a satisfactory 
one, and I he Ixichuique we plan to follow 
i?^ to use an additional tone-arm with 
stcioo cartridge on the turntable and 
feed the twin lii<;'h-lev^fil equali/<'d sii^^nals 
to dual ^'an^'ed voUnne eonti'ob on the 
turntable UKHinting^ board. The left sig- 
nal will feed the au\ position on the , 
Bogen. and a tape-dii^C' selector switeh 
will be added between tlie outputs of the 
tape player and the stereo disc repro- 
ducer. Operation of tlie unit will he 
E?omcwhat more complicated but that is 
the price wc have to pay as the functions 
ar(i increased. 

please! Sonuone bring out a, stereo 
preamp with provision for off -the -tape 
nionitoriniJi ! Tt would then he worthwhile 
redesierjiiu!^ the unit to incorporate a 
stereophonic tape rccovfh'v as well as 
playback. But the beauty of our desij^Uj 
we feel, i^ that it cannot 1)0 ohsoloted. As 
new components and features become 
available, they can be accomniodated in 
the existiniir cabinet with ease. 



OUTPUT CIRCUIT 

{from page 23) 

tiaiisformer turns ratio then should ho 
2:L2/\/Tl or 6.7. This calls for a pri- 
mary impedance of 3()0 ohms, and 
trans f or nieri? of this sort are ]iot pres- 
ently available. Triowever. a Iraiisffu'n^er 
of this turns ratio is not hard to wind 
by hand ; and in i;hc cathode circuit its 
characteristics arc not very critical ex- 



ffss 

produced for stereo 



Leave it to London! The mascers of 
recording have not only perfected 
stereophonic records, rhey've produced 
a rridy comprehensive collection. This 
very momenr your favorite mnsic-dealer 
CM\ supply yon widi 150 ditTerenc jfss 
recordings. These arc not iHirriedly 
improvised re-pressings oi ordinary re- 
cordings. They are specifically pro- 
duced -for-ste rco records worthy to bear 




the symbol of supremacy in slereo . . . 

So don't put off till tomorrow what 
yon can hear today: Renata Tebaldi^ 
Mario Del Monaco, Ernest Ansermiec, 
Mantovani and many other great artists 
performing musical works to suit every 
preference.., all brought to you through 
the m^irvelons new 50Ur\d -medium of 
stereo . . , stereo at its best . . . 

21 v'^i ?8 ?nci iSt^e. W!-?iTE FOFf FR^E CATALOG 

sara THE xss- 

it 




full frequency 
s tereophonic s ound 



□ EPT.CB ■ 539 WEST 25TH STREET, NEW YORK i. MEW YORK 

Circle 81 A 





The Ideal All-Purpose Amplifier 
for Home High Fidelity Systems 

• AF amplifier ^ecMon with maximum gain of 
61 db 

• IncorparaKng FM-AM [SW & BC) tuner wrth 
flywheel tuning 

• Built-in fone control 

pioneer FM-R301 

Rccoiwing Bonds BC 535— 1,605 kc 
SW 3.8—12 Mc 
FM 80^ 108 Mc 

Frequency Response 30 — 30.000 ct>5 ±0.5 db 

Power Supply 117 volfs 

Maximum Power 7.5 wons 

(jT) FUKUIN ELECTRIC 

5, O'owacho Bunbya-ku, ToJryo, Japan 



Circle 81 B 
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RESERVE YOURS NOW!!! 

THE MARANTZ STEREO CONSOLE 

(avaifabte for eoriy Dec. Dativefy) 

from LEONARD RADIO inc. 




The: model 7 Marjntz Sfcrco Console h high grade 
self powered sfcrco preamp of exceptional ve/satil- 
ily which has boon designed for a niinimunn oi con- 
fusion in jctuol U£0. Unexcelled performance of both 
Siereo and iionophonic programs. AJI tone and filler 
conuols renewed frorn circuir in flat position. Cor- 
rect" equolization (TutomaJ ically inserted by selector 
swiJch, Exceptionally hiyh gain phono inputs negate 
lh(> u<;f> of c.i^.rtrtdcc transformers. Inputiir 0 on each 
channe/. Outputs: one recording and 2 amplifier on 
EACH char^neL p,j^^ $225.00 

Cabincr $ 24.00 



MARANTZ mOOEL 5 POWER AMPLIFIER 

This ac'difion to the Maraniz group of hinfi quality 
products fills a long felt need for a compact, 
medium-power basic amplifier of better quafity than 
heretofore available. Based on the circuit of its 
■^0 Wf5tT "big brother", its 30 watt power require- 
ment results in a considerable reduction in cost even 
though '\t fuily retains the superior construction 
techniques for which Maraniz is known. AccurLitely 
calibrated indicator with tcsti and adjustments for 
bias and A.C Ijatance adjustment. Telephone quality 
electrolytic, terminal board construction, transmitter 
type oil input condenser. Price $147 00 

grill cover $ 7.50 



RADIO, INC. 

Yorfc 7. N.Y. COrtkindr 7-03t3 



mail orders, 
25 ?o deposU . . 
balance C.O.D. 



Circle S2A 




Gerrnany's foremost manufacturer of high quality speakers presents: 

The ISOPHON RONDO 

A spt^ker system w/ih true 360 degf^^ dispersion 

The RONDO enclosure uses the Helmhoftz principle and is a direct 
radiator wrth the speaker facing in a vertical direction, so that 
true 360 degree dispersion may be accomplfshed. 

• Using the two-way ISOPHON PH 21 

• Applying a polarloading technique that achieves a remarkabl^; 
low frequency response- 

• Eliminaling narrow beam radiation of high frequencies*— 
Independent of room placement, 

• Cabinet made of finest West Jndian mahogany in various ffn/shcs. 

• In its size and price class, this unit is an unsurpassed performc/ for both, 
stereo and monaural use. 

This is just onft of many ISOPHON modefs. 

Write for more details and beautifully illustrated brochure. 



ISOPHON SPEAKER DIVISION, Arnhold Ceramics, Inc. 
, A East 57th Street, New York 22, N. Y, 



eiisj' wny out ot cure prublcni is to 
l)ny a clioap (raiislioimer about the 
riirht powta- raiiiiLC fi'inii tlic Uval hnr- 
gniti eoitntor and urfe The core from it. 
Choose wire si^ofs rliat tlvc soi-oiKlMiy 
rei^i stance is only a iratition of an olnn 
and the prbnai y resistance proportion- 
ally small. The primary and secon^iary 
winding shonld be woinid in tlic closest 
possible proximity (bifilar, if yon have 
thti pai-ienccO to keep the lenkuge in- 
ductance low. Primary induetancc will 
be hii^h entiugh it; any reasojniblc num- 
ber of tarns is put on the iransfoi iner ; 
if has only Lo be about a henry or so 
lor response to 20 eps. 

Due to the low gain of Triode output, 
stages, a driver stnge must- be providt d. 
At the input to tl:is >ta^' the .signals 
mnst be TJiixed in sunie way. A resistive 
niixinii^ bus is out; poJ5sihility» but it 
snifer.? from gain loss and possibk^ deg- 
radation of hi<^^h-i're<^u.eney response (hie 
to its hii^h iin]>ed:ince. An alternative 
method is sug-^esti d by tlie sinvpliiied 

rid -eatiiode mixer ot Fig. 4. Ihic 
and act as a p:ish-pull voltage am- 
pli^ier tor c^xccpt that eathodi^^Col- 
lower V . also drive;^ tlndr outhofU'^^ in 
:i ;^roun(h"[l-grid arrangement. The re- 
sult is addition of E, at br>tli sidrs ot' 
the on I put signal as de.sired. 

In Fig. is shown the complete out- 
put and driver stages of the ''Bi -ortho" 
cii'cnit. Using the 6BX7 as shown it is: 
capable of about S watts out]jnt. Xo 
phase S2>iitter is .^Ik^wu beeanso n<-;jrly 
any type is sal isi n^'tory ; tdumnel .1 re- 
(piires aSjouf 2 V[dts grid-tf>-<>frjd drivr 
and rhanunl '1 p'cipn'n^s nbout fi vnits. 



October, l[)r>5, p, 124. " 

COMING HI Fl SHOWS 

N"ov. 7- OnnJha. Xel>.: Paxn»)\. (Itif/o) 
Xov. 7-!)— Mich.; DL'troil Lelaiid. 

{Khro ironic lirp}'i;,<i')>((ilh:/-.\-, J)ir. ] 
N'ov. 14-1()— Olov(4aii(l, Ohio; IInt(4 Carter, 

Andw Eeps. A.\:^n. \ 

Nov. 21^23— Bertttle. Wash.; "Xew UaslL- 
jiigton. {Higa) 

Audio Fu3v. (AM/.n>') 
Jim, U)-1S — MituM'a'-iolis, Miiui. ; liyl^aiaii. 
i Ji-i/io I 

Fel). ri ■ S--Wasljiu(^((jji, D, 0. lutL'rna.LionrLl 

I.liirh Fidcliiy SUtsic .Fcsriva) ol' lOoO. 

tS floret] nin Hotel {Imlepcndcni) , 
Pels. — Snii Prrnicisro. Cat. ; Cow Palace. 

{ITIFM, Xorihrra C<ti A)itH(} S)io\v^, 

Inr.) 

Pelj. l(3-:^::5 — L[>.s Ati;rples^. C'al. ; P>i]trii(n'C. 
Mar. G-S — l)L--]iver. Culu. ; CDsnidpolil^ia. 

(L'ir/O) 

Mar. i>(t-:^:^— Hnlfjmor-e, :^Irl.; Lnnl liaiti- 

iitorc. {Uiffiy) 
Apr. 3-."> — I'ittshuv;):li, Pa,; Peiiu-^^lu^i'aloa. 

{Eigo ) 
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ELECTROMECHANICAL MATRIXING 

(fyom page 2-S) 



Ijy 45 dog. Ti) do iliisj oiio niiisl form the 
mm iiud tlie ditferon<^c of' (ho iwt^ <}y\\- 

Postlioning of )he Driving and Feedback 
Colls in >he Magnetic Field 

Yor distortion -fi'o^i transdnetion of 
cleo.iriciil energy into i^ieeli;inieal Tnotion, 
it is desirable to ntili:;!C an electro -dy- 
namic system. Tor n two-motion dy- 
iiHTiiic feedback fi\^steni it is necessary to 
]>rovi(]o one driving :uk1 one fcedbacl^ 
(■oil lor each motional direct ion. How 





I 

rT i 




—* " V-= 


1 ^/^- — I- 
__/ i 









Fig. 4. Diagram of driving-coif orrange- 
ment. 

^nt'h a roil rurHniTenUMil is pla^^ed on a 
iliinilile-sliApe<l iirmntnre is shown in 
F//y. 4. 

Tiie drive coil 1 (cireuUir shape) moves 
fhe annatnve in d ring-sltapt'd magnetic 
gap in a vertical direction. The two haU- 
eoilf5 2 and 3» on the other hand^ are so 
interconiiect^L'd, thai the conductivi; parts 
of those coils which are situat(Kl in the 
siinje concentric majraetie field as coil 1, 
produces a rolaiional motion oi: the 
armature. By selecting the point of rota- 
tion, this rotatinir motion imparts to the 



.^tyln$, £oi' all |>vacti.eal pur[>nsc=^, a 
lateral excursion. Therefore ihe umtlon?^ 
j'C^^nltjng from coil 1 and a eomhination 
oT coils 2 avjd '.\, ^^land at the tip of the 
slyhi.^5 at the right angles to each othci-. 
The wirin^f pa item of a 45/4^") cntter 
consists of a further combination of 
these two coil w.indinpcs. 

Th'C two frnflhat^k eoiis are loeat-ed 
near the styhi.'^ end of the ar)i)atnre, 
since the motions at this end are pcr- 
];(^ndir:uhir io inch Other and are not, 
like tho.^e at ithe driving coil point, eom- 
po.s<;d of a vertteal and a rtUal tonal 
motion. At tln^ feedback coil halation, 
therefore, a difVerent magnet stru<rture 
is neeessaiy. The ring-shaped ntagnetic 
gap is so constnu'ted a.s to prodnrc lines 
of force n.mning at an angle of 4'i dog. 
to tin? motion of the armature. One <ran 
pi el lire these lin(?s of force as being 
separated into two components, as shown 
hi Fig. 5. Vertical motion of the arma- 
ture permits its ring-shaped winding. ] 
to cut the lines oT foree shown as dashes. 
This pi-oduc(^- a voltage proportional (o 
tlu; velocity (^f the vertical moti(nu 
Lateral mot ton of the armatwre prodnces 
a entting of the dotted lines of force, 
bnt enif of equal magnitnde and op- 
po.site ]io]ai'ity is generated by the two 
sides of winding 1 therefore i)roducing 
no output voltage for this motion. The 
exact opposite tnkes place in tlie figure- 
eigliL windings 2 and 3. A hoi izontal 
motion produces an eu'if proportional 1o 
lateral velocity, while vertical motion 
prodnees cancellation in those windings. 
All this iif; true provided complete sym- 
metry is inaintained. The potent iom['ter 
.shown in Fir/, /i perinit.s balancing of the 
coils 2 and 3, thereby insuring motions 
perpendicular to each otlu^r, Channel 
separatioTi in llic stylus motion <^xeeedri 
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Fig. 5. Feedback coil winding arrangement. 
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DYNAKIT 

AMPLIFIER KITS 

A gi*eat amplifier circuit of superb 
lisfcaing quality in aioney-saving 
kit form ! 




60 WaHs 



The new Mark III includes all the 
sensational attributes of the popu- 
lar Mark 11 these outstanding 
deluxe fciUurc5 

if CO wTitis Ai less than 1% (lis [or [.ton. IrisfXin- 
tiiiu o\i^> ]>(;;tk povv(ir ol HO %.rLU!c. I\I 
llinn ,r).> at ^svoi'^jc I!i5(ening ]c%'ck. 

if Choke fiUcrisig' :vn(i ]nw 1x0151.' riiriiilry rc- 
(liirr littni .hkI noi.^^r to 90 db bcloiv' 60 



Mark III also available with added 70 
volt output Mark 111-70 $84.95^' uct 



MARK II 



50 WatB 



6975^ 



The Mark 11 is the best buy in bigh 
power high fidelity kits 

ir Ki)sc nf assembly flue lo uniquely simple 
rir^'iiiidy nnrl printed circuit cons[ruOt]nfi 
\\.\\\\ /Artniy-inoiintcd pi'irts. 

"A" Highest stnbilily using pntcnicd s[nbili;clns 
nclworki \\\\\\ niinimiim iixxnibcr of phase 
shift] ns s[;igcs, S<iifnblc loi all loudspeaker 
.■jysiciiij^ Encliidinj; c]c<:iros(atic- 

if E>>-n:t Hiasfit (patent pending) for simpli- 
fictl jidjusunent aiul complete frccdonri from 
efTtJCtii of \ini)alrjncc£t conipoi-ci^Ts. No be*!- 
^TJicinj A^ijiistn^cnfs rctpiirctl to meet pub- 
lished spccific^tioi^s. 

'fr DjjuiL-o Siipei -Flde]][y output tians former 
with piilenTetl pAr^-couplctf windings. Thiij 
is the fiiirst avjii table ir.msfoniiei' of Its 
t\pL- f[>r tho most crUEcAl aud-o uses. 



COMING SOON! 
DYNACO—B&O 

PHONO PICKUP 

FOR hAOMOPHONlC 
DISCS 



AND STEREO 



Avtiilahlf. from lt:niH7i]> IIl-l-i dcntcvs tvery' 
ujhf.T/'.. Drscrifitivn hTochurc annitable on 
r>:qii£st. '^.Slipliiiy /n^A^r in Wcs!. 

DYNACO INC- 

Dept. A, 617 N. 4Ut St., Phlla. 4, Pa. 
Exjjort Division: 25 Warren St.. Jiew York 7, N. V. 
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SAVE 

25% 




This is our 
CROUP SUBSCRIPTION PLAN 

Now you, your friends and co-workers 
cari save $1.00 on each subscription 
to AUDIO. If you send 6 or more sub- 
scriptions for the U.S., Possessions and 
Canada, they will cost each subscriber 
$3,00 eachi less than the regu/ar 
one year subscription price. Present 
subscri prions may be renewed or ex- 
tended as part of a group. RemittAnce 
to accompany orders. 

AUDIO is sH[J the only publication 
devoted entirely to 

• Audio 

• BroadcasHng equipment 

• Acouitics 

• Home music systflmi 

• Recording 

• PA aystema 

• Record Revuet 
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Name . , , 

Address . 
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40 diK Should a motional cio^s of 4o de^, 
to the n't'oi'd ^;urfiK!(i liG desired, ii com- 
hiinitioii of conncetioiis of th<j fo(^dhack 
coils wit] jilt^o be nocG^^ary- 

Tlio an-anjrrujeiit just di'ScrilH^d wnrl:?; 
with a coueentric inagnctic systOQii. Tlio 
I'ing-wiiidings iire nlwiiys designed to tli(? 
v(M^ti(';d umtiftiis of the armnt-nre. while 
the }) u (' k i n } J a 1 f - ^^' i n d i n t;:^ t\ re a 1 \v a y s 
o>^^i^]ied to tlic lateral inotions of the 
avijuittire. Thi>; Imldsj true for hoth ihe 
driving roils as well as the feedbaek <roi]s. 
Should the eoncout.ric plae<MV](^nt of m\i(x- 
ueis lie substiUitcd by a tr;[)is.v(a'se oiK^, 
a reversal ol' the coil furirtions will take 
])laee. Wv. hav(' chorion the conrentvie 
arraii,L;'p]jj[qit because! of weii^'ht (lonsith^r- 
atinits. A ina^netiu field of trciocndous 
slnMiiLffh is ucci^^<>ary (B is gn'ntcr than 
Ili.OOd i^au^s) and tlie rosultinj^ ^^^lla]l 
dinjt^nsious of i^'a]) and armature I'eqnire 
extreme accnntcy in thr parts wJiiiOi 
coar prise the mai^Jiei.ie i);)th. It was 
nevertheless x>os.st]>1c to mnintiiiu tin/ 
l^ros^j weiiL^ht of f.he eutterln^ad at 12.8 
ozs. In n cutter sy^tf'in usiiii; a dia^'onal 
ajTauj^-enient of njaj^^iu-is, thi^^ wei^^bt 
woi.[ld b<- almost ini possible to umintaiu, 
since the gaps on the left and right ntust 
be arranged with altenAatijiir ;ind S 
poles^ requiring a cnnsiderable iTicn^ase 
in magntH si/e. 

One of the major diflitailtirs v\\- 
(^ou)!terL'd in tlio de.^i-ii of thi?:^ double 
feed-])a('k, iwo-jijotioii eutterhead wa^s 
the shieldin>^^ of the f(i(^d-haek eoil froni 
its drivin(jj coil to prev(Mit indnetire eon- 
}ibnij^ between them. The elose i)hysieal 
locaticju of tlies*' eoils to each other, the 
bi.^;h driviii£i' currents aitd the sum 11 
ordoi' uf feedback voltii;;*^, nuide this 
rask very ditticult. It i.s to rie noted that 
the ucTossary nmoujit of feitdbaek lies 
^oiuowlieve between 40 and 5t) db. and 
that e.ons<w|uently tb<- inductive eoujilin;,- 
TTUist 1)0 .smaller than tlmt. A detailed 
d( script ion of the measnn-s taken to 
ens n re shielding between drive and fe^MU 
back roils would be too extensive for 
thi^^ arti^de. but the basic diOhnilty shonld 
be nnti'd. Trenjendous demands are abo 
niade on the In^t toleranre of the drivini^ 
eoils and tlnnr neci^ssarily li-ht attaeh- 
ment io the armature. Reason for this 
are the troiiendon.^ neoeleration magni- 
tudes (or braking' magnitudes) and the 
drivijig currents asioeiated with them, 
especially at high frecpumdes. Current 
flow of 200 to 300 ampere^i per mm- 
under transient conditions are not un- 
eonmion^ 

The Armature and its Suspension 

Tn orrler to permit the nxording of 
vectoral signals in a single gioove, the 
styhKs point must be ca]>able of cirenlar 
jviotion. Motion in the direetion of groove 
travel is, on tlie other hand, not toler- 
able. Thu armature there fore nmst be so 
suspe>i<lod as to permit motion lu only 



one plane. In the system developed by 
Teldec, the thirable -shaped armature is 
suspended using two parallel leaf 
spiings. These two isj^ri?!,^ are shaped 
in su(h a manner as to place tlie ]>oint 
of rota t] oil at the eentei^ of gravity. Tin- 
design (d' these springes was further in- 
Hurniced tiy the consideration of the 
resonant f r^'^jueneies of the s])rings and 
the desire that their resonances fall iiito 
a purposeful i'requency range, as w^ll as 
close to one another. As already de- 
scribed, the armaiinv^ is sn [liiven as to 
produce a vertical motion during which 
the two leaf springs execute a simple 
bending ntotion. When driven to a rota- 
tional >notion, s))ring A produces a trans- 
vei se detl[ etton while spriTig P> exeeutes 
a like dedeetion in the opposit(^ diiv^-tion. 

Aside froni these two motions, an uu- 
waut/nl vi brat [Jig motion is also pro- 
duced, in tljis t hi I'd motion, the springs 
dtdtcet also in tlie direetitni of thcii' maxi- 
mum stitfness. But e\'en tliis moti<ni has 
its n^sonance placed within Ihe ujaxi- 
nuuu feedback range where it is largely 
corrected. Decisive in the .selei.-tion of the 
resonant frequency were two cousidera- 
tiims. For reasons of output, t.jie ri^so- 
nance should he placed at the point 
where the great(^st velocities are to be ex- 
I>rv'ted. Tliis pthnt has been dclcrinined, 
(m Ihe basis of amplitude statistics, to 
lie near the center of the usable fre- 
rpu^ney band. This region is liIso nio.st 
favorable to eleetrornotional feedback, 
sinee iTi (his wrty the fre(|uency rangt^ to 
bo recorded can most readily he stabi- 
lized. Feedback in this entit^r is ciVeetive 
in a regifsn friim 4^4 octaves below to 
4 V2 octavos above the rr^soiiant point. 
B^^sides tlie two principal resonances 
winch are ransed by the elasticity and 
the mass 01 the armature, there are also 
some secon(biry I'esonances. It is at the 
■|"toint of the.se secondary resonanet'S that 
the feedback eoils are no longer in phase 
with the drive coils and tliercfon^ pro- 
duce jxisitivo rather than negative feed- 
back. To avoid this instability, the first 
secondary resonance uiust He well ont= 
side the reproduced frecpieuey range; as 
a ] natter of fact it slnatld be removed by 
at least one oetavy from the highest i^e- 
produced fi^etjiu^ncy. The secondary reso- 
nam-es oau be intluenced ))y a choice of 
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THACING f«ROR 



Fig. 6, Section of vertically modulated 
groove to show bow trocing error is 
caused. 
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FPllQUtNCY IN OQLES PER SECOND 



Ffg. 7. DjstorJton in tKe vertical channel 
due fo pinch effect. Recorded laleral 
velocrJy for 0-db reference is 8 cm/sec. 
Stylus-tip radius^ 0.6 mil; high-frequency 
pre-emphasis^ 50 ii-sec. Disc speedy 45 
rpm; groove diameter, 12 In. 

mnieiial and .sha]^e for the annauirc. Wc 
olio.sc a material witli a ivlai"iv[^ly larg-e 
.soiiud li"a.n??uiissi(>u tfOoi'(ioi(^i.it (K = 33j- 
000 Il./soo..). Tlic of [Ins matrriiil 
placed t1)0 fiisl se<iOiKlai\y rosonaiKiO well 
i\ho\'o 40 ke. For all pnu!titfal piLirposos 
this produces an extremely stable i'eerl- 
haek ?;yst(Mn, almost a\ holly indepi^]^d(^nt 
ot the v^tylu^; dijnon?;ioii.s^. 

The DQubte-Camponent Cutlmg Method 

Th(^ incc!i;iPiical i'eeonJin^ ehtinickriH- 
iic oi'. a tw'OH-ioniportenf: systein c'litl^^i"' 
entiates its^ilf jjluTirpiy fmiii thv jiorinal 
lateral method^ in that tbo evcr-pirscni 
vertical conjponent produecs an ovor- 
chai^u^iny: (niM:in^^ uuvh^ of tlio styhi.^. 
J)it;tovtion iv^JVrR^d to the motion oi:' \ho 
styln,'^ itself nevertliGlpss stays extrenK?1y 
luw dno to Hui hir:^e a:nonnt of n n^ti (in a 1 
feedback nnplnycd. Cave nn.is^t. be taken, 
lio\\'ever, t.o ensure that no plajitie 
chaniifes (sprin,L>-l>ack) oecnr in the 
gi'oev(^ Tliie^ reqnirea e^roat eiivo in the 
j^ri ridings of the Htyhis itself and in the 
selectioj^ of lae<|uers for n^af^terin,^\ T3ie 
sty Ins hnniish must he selected as the 
optinnnn \'c\r the njeehunirul )>roperties 
nf Ehc aeetale nniteiial used, and the 
temperature of the heated sapphire l>e- 
eome$ more critical. 

H we now l^Iay this recording with a 
rrprodueinijf sajipliire whieh ha^^ a ball- 
s}]a])ed tip. we Ttieet uj) with i'urther 
eanses of distortion, ^^l■na^' of whicli are 
not found in lateral record fni^. The main 
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. PINCH £FFECT (SECOND HAftWONlC! 



FHEQUEHCY IN CYCLES PER SECONO 



Fig. 
with 



8. Chonnef separation measured 
a double-dynamic pickup, 0.6-md 



tip rodius. Recorded velocity, 2.5 cm/sec. 
for 0-db reference. 



cani?e of this distovtion is the pineli 
effect, which produces second harmonic 
distortion in the vei-tical channel caused 
l)y ( xcnr.>ion,s in the lateral direction. A 
second dit^tortiori -producing prol)lem re- 
sults from the yertically recorded com- 
ponent. Since the repi'oducing- stylus; ha$ 
a finite =-i>;e. an exact tracin,^ of the 
vertical groove component is impossible 
{Fifj, G). Here as well^ the second har- 
monic is produced with effects in the 
same direction a.^ the extiursion, i.e. in 
the vertical din^rtiun. 

These distortion H.Lruves are syujinetri- 
cal only if the ujodulation-cros.s is in- 
clined at an angle of 45 deg. to tlve 
record surface. The amplitudes oi' the 
vertical CDn:iponent then as^uuio a mag^ni- 
tude ill eadi of the =iO"deg, directions of 
only 0.7 or a reduction of 3 db. In a 
vertical -lateral systf^m, on the otlu^r hand, 
only tht^ yf.'rtical ['haTin-el is advers(;ly 
afl'ected by this distortion iiltbouerb u) 
the full vneasun^ If a reasonable rela- 
tionship is maintai!jed hi the dimensiou-= 
of the i^'roove, recorded level, Li^roov;; 
velocity, and rei:»]'oducing^ stylu.s. these 
inlerferoices can be held t.o a njinimnm. 
and repvod nation can attain the dentand-< 
which are inadc in today's state of ilip 
electroacoustical ai-l. Fi<j}n-i: 7 .Hhows. a 
plot of T.he distortion imparted to the 
vf^^tical ro]n)>oneni by the pincli cfi'rct 
as related to frerjuimey. The curve 
reaches i:s inaxinnnn around 7.r> kc. The 
reason l:C'r this is the dropping- playhac'v 
equalization curve (RIAA) which tends 
to suppress thi.s form of distortiion at 
hiofher frequencies. Fmihermore, thr 
set^ond Itnrmoiut of 7.5 kr lies already 
at 15 la- wlierc n'p roducli on fall.^i ofr 
ra,pidly in most .-^ystem.s. Thesr d'atii. w(nt^ 
obtained nsint^' a Neumann ''i')i>T'' 
d o u b 1 c - d y n a \ n ic re p r o d n ce r . /' ' ifj are 8 
shows the channel separation, tli re a^^ain 
we can see the typical; intci^i'erence of 
the second harmonic caused by the pinch 
efi^iU't. 

These (Quality limitations, when ex- 
amined in tlie lij^'ht ot the above factory^ 
produce t-lu' lioiit of the innermost ^^roovc 
diameter. 

Conclusion 

The tran^dnc-ers tlcst^i^ibed here were 
developed in tlie f^aboratoiies of 
TMLDIOO (Teb^funken-Dcccn) in Berlin. 
fT^^rmany. Tlu^y have beeit in use for o\'er 
a yea)' n'>w for the puTq:)ose of pvovidin^£i- 
jn-at'tical knowlcd^'c in the cuttini^ of 
steveophonii^ disks> As a result of this 
considerable (^xp<'rienee it has been 
proven tlmt stereophonic i-ecordin£i's nuiy 
be transierred disc in such, a n-tantter 
as to make ditferentiaf ion between the 
orii^inal tape and the disc impossible 
even tor trained ears. 

We wish especial.ly to acknowl(^dij;-e the 
contributions of Oeoi^p: \euman Labora- 
tories. Berlin, whose practical conistr ac- 
tion of ihe cutting; head have made our 
d e^''el o p men t s ] > oss il >1 e . JE 



How big is 
tKe move to stereo? 



How nmelt ha"< stci'co ^^onnd captured 
the iniaj(iuati<:m and f^ncy of the 
American j3ublic? Everyone knows 
tinit tlicre is a 'stereo boom" under- 
way — (he advent of the stereo disc 
seems to have made the rjublic realty 
aware of ''ihree-dtnien<;ionaT' sound. 
But moJ^i authoriiic-^ pufDlicly state 
that despite the asJ^urcd popularity 
of the stereo disc, (he best sicrco 
sound will contimje to come from 
t:ipc ireordoi".^. 

Arc tape recorder manufactMrcrs 
ready for the strvco boom? How 
much has jitcreo hnpressed the jjeo- 
l)[e who make recorders? Probably 
the bc<it <:onrc(^ for this information 
is the authoritative Tape Rcrorfler 
Directory, now in its tenth year. 1 he 
latest issue (ssis over 300 models. Of 
the basic nuxlcls. 113 ar^ c<n>ip!etcly 
monarn'ak have sterro ];ilayback, 
and 29 have s[rreo rcroi'd and play- 
l>ack. In other wovds, ajont a third 
of them h^vc .some slerco feature. 
Tlie 1955 Tape Rccordrv Directory 
listed r>nly six srerco machines out of 
no total— that's bo\\' far srcreo tape 
recorders have come in thmc years. 

.Anoth(^i- clue to the I rend is pro- 
vided by a leading tape recorder 
manufarturer who hits recently been 
sciliuf^' three .stereo machines to every 
^ mojiaural units. :\ year ac^o the 
ratio was reversed. And 2 years acfo, 
the company didrft even make a 
stereo machine. 

If you're trying to decide between 
stereo and monaural — or have al- 
ready decided and now wonder \vbai 
]uake or model of tape recorder to 
buy — you'll want the new 1958-59 
Tape Recorder Directory, just off 
the prc.?s. It's absolutely frc(^, i>ub- 
lished a.s a service to the tape record- 
ing industry by .Audio Devices, mak- 
ers of (he famous Audiotape mag- 
!\etic recording tape. To get your 
free copy, send a card to Dept. AA, 
Audio Devices, Inc., r44 Madison 
Avenue, New York 22, V. 
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HOW 
ABOUT 



Do you know that many cancers 
can be cured if detected early? 
That an annual health checkup 
is your best protection against 
cancer ? 

Are you giving yourself this 
big advantage? Or are you 
taking chances ^vith your life 
because of foolish attitudes 
about cancer like these? 



DON'T 
EVEN 
MENTION 
THAT 
WORD! 



Fear keeps 
some people 
from even learning cancer 
facts that can save their lives. 




NEVER FELT 
BETTER ! 




Checkups help to detect cancer 
in its "silent" stage before you 
notice any symptom. 



COSTS 
TOO 
MUCH! 

Dollar;? you spend 
for the protection 
of your health can 
mean years of life. 

i\Ii]lions of Americans have 
made an aiiiuial checkup a 
habit... /or life. How about 
you? 

AMERICAN CANCER SOCIETY 5® 





The Conductor-Then and Now 



HAROLD LAWRENCE=^^ 



TLiE B4T0N\ light Avoodcu ailck wirU a 
cork hmidle, is the fauiiliar s^'mbol of 
rhe eondnctor's uiU-liority, Xo where iii 
this authority more Jr!ini:itir:illy nnilcr- 
lined thrui at l.lie i^tart of u !^^^^npl\onic 
concert, when llic houii^ HE>:hti^ dim ;mu1 a 
liush settles ovoi" tlie hiill as tlie ciondiU'tor 
raises bntoiu In that luonicnt, tlic audi- 
ence's attention is focu.^od on the silhou- 
etted figure on the podium wliile ninety 
players \val.eh the lip oi t)iG baton for 
fhe downbeat.. In the liandy ot a iiiaster 
conductor, the short wliitc "rapier" can be a 
.supple and oxpressive iustvument. But it 
was not ii^o that the bunion was 

Uiorely a tijuo-beater and the eoudiio.tov an 
unobtrusive musical overseer. 

CoTiductin^ as wc Ivtiow it today did not 
cxifit before the 19th eenturVj although 
thei'i^ we re J ot eour.^e^ methods of control- 
ling nuusifial pertovmancot?^ AY ho then were 
the forevnnnevs of the modern con duo tor ^ 
and wliat tceliuiqucs were employed to 
direet an or(-.hc?(ira ? 

Tlie late 17th- and IStli-ecntury ''eon- 
duetor" was fir.st and forcmoiit a com- 
poser, whose primary function was to write 
imisic. for his patron. Tlr. w:is profitdont in 
one or uioro instriimenlii (usually tlie key- 
board and violin) a)ul participated in per- 
formaneot^ of his own works, lie was ntso 
expected to supervise thcJiC per forma neesj 
and in this he had some help. 

The OOmposev-condnctor did not as-ccnd 
a podiuiUj a? does his modern couiitevpart. 
His was a more Immble position. Seated at 
a keyboard instrument (liarpsieliord or 
orf/itn)^ h<5 struck ehorda from a iignred 
bass, O(^easiou;jlly .Stepped in with a firm 
beat when the ensemble llound<-red. ^:aw to 
it that the parts had been correctly copied, 
and acted ai a sort ol' concert and per- 
sonnel manager besides. The task of "con- 
ducting'* the instrumentalists was assigjicd 
to the first violinist. Or concevtmaster. To- 
gether the keyl)oard-COiLductor and concert- 
master dirceted the orchestra; though their 
roles diflTcred in jn\portanec necording to 
the work involved, 

Tn purely instrumental mnsicj the con- 
ecrtm aster was the principal conduct or, 
while t)ie keyboard-conductor was second- 
ary. In operjL wlicrc the stage took pre- 
cedence over the pit, the keyboard-conductor 
was the if aiding force, Accompanving reei^ 
tatives, watching over the voeal perform- 
ance^ and superintending the chorus. The 
orchestral playing, however^ was still left 
in the hands of the concertmaster. 



'26 W. Xhith St., .Vcw YorJ: .11, 



Early Hazards 

In Pjiris, a hnitfnir He me^'iure (tnue- 
bratcr) assisted the ke^dxiard'COndudor. 
Wield i Tig a baton the ^i'/^c of a lieraM's 
staiV, ]w. pounded the heat on the floor, 
flnilly. .incidentally, was said To liave di^-'d 
a victim of lii.s own tin^e-bcating ; during 
a rehearsal at tli.e Opera, lie aecidentally 
lua.^hed his toe with the big stitdv. and a 
.subse<iuent iiifeetion brought about his. 
death. ) Thij; uoisy time-bcatlug. which was 
not confined to rehearsal;^, drew eaustic 
attacks from composers and critie^;. Tn his 
Ointionnaire do M.ukiqu€ (1750), lioaM^^onn 
described how Pari'sian audience^^ were; 
"shocked" over the "disagreeable aitd con- 
tinuous'' racket made by the iin.ic-beatcr, 
whose hammering was so loud that it 
carried above the sound of the music. It 
was not >intil the mid- 19th cent>iry that 
audible tbue-beatlng was entirely abolished. 
As late as 1S47. ]''ran(;oifi Ilabanetd; bo.at 
time with his baton by rapping it .sharply 
against the lop of the uiifovtunarc prompt- 
er's bo\-. 

TIjo division of labor between kcyboard- 
c'[;nrlnrtor and coneertinai^tcr worked fairly 
well UTitil the end oj:' the 18th ecntury 
when orehe^tn^l writing became more com- 
plex. Tiie period of transition from the 
dual control system to silent > interpreta- 
tive luiton eonducting lasted approximately 
hah' a century, and was marked by a 
struggle for power between the keyboard- 
eOTidm-tor and the con(:crtma.stcr. 



Individualism 

In England, for exjimplc, wboiic niusieal 
development traditionally lagged behind 
that of the Continent, dual coittrol was 
given np slowly :ind reluctantly. In IS^O 
an English musician wrote in 11 armoTii€0)i 
that "there can be no question of the 
superiority of the [baton conductor] plan 
0 \"cr that p 1 1 r s i led wi th ti s. ^ 'o r [ i n th e 
former instance] our ears arc not cxeruci- 
ated by two distinct beats, ijitended to 
represent the same t>D\c: one being clapped 
1 ) y the 1 1 a n ds of the cond ucto an d th e 
other being stajnpcd. sometimes furiously, 
with the foot of the first violinist or 
leader." It was not unusual to find con- 
ductor and leader in total d isagvecment 
over the tempo. Tliis was csjpeelally evident 
at such junctures as an accelerando, ritar- 
da'Jido. or other tempo a^lteratiouj 'tvhen 
one part of the orchestra went one way 
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with the koyt»oai-(Urnii(liu:fuv :iiul tljo rest 
uith ihii louden. Maji;i<>:)]i<^ of dynamie!^ 
piTxc'Jitod aiiotlior Uinriiy problom^ niul 
;i while one condiJct^Jr would 
on-hrstra Avliilr bis <■(>]te^l^^^^c 

drawbaik of tlie du;il control 
syak;iii was the fact Ihnt. coTiductors were 
ho\m\\ to their reiipecti\^e instnimehts. Be- 
side j< ployiitg his pait, the coiicoitinaster 
■'jIso bi^-il- finiu for tli(^ ordieshvi hy vaviii^? 
^li^ Ijow. ra])pin^r liis iiuisic struid, ^vaj^/^ing 
his hoad, slanipiajj his foot, ;vnd even 
boiMicin^ in liis cIi air. Hin owm violin tech- 
niqne invariably suffered a<i a result, wrote 
a li)!;]] eentnry or^r^ni.^t, "[of] the .snppo.sed 
i]ci:es?s[ty of making the Middle gro\d, ;rruni- 
blCj sliout, srold. and adino)iish tho arrant 
prtjpomities of other iiifjtrtiinciitg." Control 
01" the orciiestra irorn the fust violin desk 
was hampered by that fact that the 
eoneertniastcr\s oreltestval 'Vore" (at best 
a two-.stafl' reduction) gnw liim only a 
slad(diy idea of the orehestration. 

'['he keyboard conductor, on tlae other 
hajHl, gLNiernlly liad tlui full orchcijtral 
score hefort' hijn, but was less .strnte/zically 
placed than the ef>jicertina,ster to sljape the 
iMtitrniaental playiiio;. And ^in^e there wa.s 
loiij^'er any net-d for liim to '"/ilf in" 
hanjiojiieally, tlu^ pinno bL><'aine not onlv 
a superditous bdf aii intrusive tonal color. 

the ordiestra grew in scope and 
proportions, keyboard-conductors an<l con^ 
eertn>astersi bei^jui to play less and conduct 
more. Some took the bold step of }>roakinfr 
their in.strnnicntal tics alto^^etlier in order 
U^ dcTole thcinselvos entirely to conducting. 
Jn i^niTicc, where the cont'crtmaster had 
always plnyed a dominate role, most of the 
"aew" con duf tors were c\'-vi<dinlsts who 
used their bows as batons. In Germany, the 
k oy b o: ( rd - co n d u c tor - eo n i p ose r gc n er a 1 1 y t o o k 
o\er as sole baton-conductor. EngbnuU on 
lh(' other hand, might have retained her 
(niimorled dual control were it not for the 
fact that prominent musical visitors like 
Spohr and Alundelssohn proverl baton-eon- 
ducting superior. 

Early Batons 

I'eforc the modern h:tton wa,s estrthlishcd 
as an international standard, a wide as- 
sortment of implements ranging fro>n a 
roll of paper, a thick staff re.senihling a 
drum -majorette's liaton with iN-orr knobs 
at each eud, a roll of leather stnnPod with 
falf's hair, to fiddlesticks, was set^n in the 
cojicert hall. Nowadays many conductors 
prefer to to dispense with Iviton.s entirely, 
lint it really doesn't matter how a con- 
ductor achiev['S liis goal, as Nicolai Malko 
wr(de n\ hook, 27/.// Comhu-lor aji/J hi.M 
Union (Wjlhehn ITanscn^ CepcTdiagon) : 

"Once after a coiicert Nikisch was in a 
rr^ftauraitt where a band was playing. fion\c- 
one jokingly suggested that be eon d net the 
bsiud. N'ikisch approached them, seleeted a 
ro.se from the bouquet on the table and, 
grasjdag it by ita stem, began to conduct 
the Afcn-}/ JFi/Iow Walt^^. At times he almost 
tovKdiod the tir^t trumpet Hobiist in the 
face with the flower. Probably the band 
never played b(^tter than it did that night." 

JE 




ISrOW^ YOU OAJSl BS^EOORD STER^EO, TOO! 



Pftntron'j totally new Stereo Tape Dedi h Ihc 

ideol QddiMon to your custom high ftdelity ly^t^m: 
records Qnd pJayi itereo . _ 4^4rock well ai 2- track 
lope^ records and piayi monaural and ho^ all the 
exclusive Pentron stereo feature* whkh oss^ure you 
motchl^s^^ perfomonce of o professional qualify never 
before poisible at pof^utar prtcei. 

Pentron lapc mechcniim$ aro precision engineered 
with fuff-rongc frequency rciponse, Azmur-X heacf 
azimuth od]uifnient> single Finger-Rite rotory controt, 
easy dual-speed control lever^ tovr outputs plus I wo 
AC convenience outlet!, self-energlzed broking, stereo 
or monaural erose^ desig^^ed Jo &pera*e at ony mount- 
ing angle. 

The Pentron TM-4 is priced at $109.95 net ond is 
available ol professional tirgh fidelity, showrooms. For 
detailed information on Penlron high ftdelity tape 
recorder}, omplirier^. prc-omps, mtke mixsn^ tape 
decks^, ond Jtereo conversion k\H, write Dept. k-\ 1 or 
see your yellow p09eK. 
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No. 119 

HIGH FIDELITY AND THE MUSIC LOVER 

by Edward Tatnall Canby 

Ar\ up-to-thc-ininiitc guide that snovs you how to git tht 
best out of your hi-fi records nnd lapc recorder. Mr. Cinby 
diicus5cs in dotail llic Spfiker, ihc amplifier, ihu rjdii> luuer, 
die record player and the tnpc recorder. lie shows you Jiow 
lo Sivc time and money, and gei the hi-£ equipment ihat suits 
your particular needs. Illusirated with line drawings. 



A convenient service to AUDIO 
readers. Order your books 

leisurely by mail—save time and 
travel, we pay the postage. 



No. 110 

HANDBOOK OF SOUND REPRODUCTION 

by Edgar M. Villchur 

Right up lo date, a complcie course on sound reproduciion. 
Covers everyihirifi from ihe basic elements lo individual 
chapters of each of ihc important componems of a high fjcielfty 
syslem. $6.50 Postpaid. 




NEW! 
No. ]20 

THE 4lh AUDIO ANTHOLOGY 

$2.95 Posfpoid 

This U the biggwi Audio Anthology ever! 
Contains A wealth of essential high iidchcy 
know-how in J 4-4 page? of complete arti- 
cles by world-famous authors^ 

COMPLETE DETAILS WITH SVfiCJAL 
On-EK J.V AD ON PAGE 7). 



No, 115 

McPROUD HIGH FIDELITY OMNIBOOK 

Prepared and edited by C. G. McProu<J» 
publisher of Audio and noted auihoriiy 
and pioneer in the field of high fidelity. 
Contains a wealth of ideas, how to*5, 
what to's and vvhcn to's, wrilten &6 
plainly thai botJi engineer and layman 
can appreciate its valuable con:cxt^ 
Covers planning^ problems with decora- 
lion, cabinets and bojldinjj hi-fi furni- 
ture. A perfect guide. S2.50 Postpaid. 






No. in 

TAPE RECORDERS AND TAPE RECORDING 

by Harold D. Weiler 

A complete book on home recording by the author of 
High Fidelity Simplified. Easy lo read and learn the 
techniques required for professional results with home 
recorders. Covers room acoustics, microphone lech- 
niques, sound efTccts, editing and splicing, etc. Invalu- 
able to recording enthusiasts. 
Paper Cover $2.95 Postpaid. 




No. 114 

Revised Edition 

THE NEW HIGH FIDELITY HANDBOOK 

by Irving Greene and James R. Radcliffe 
With Introduction by Deems Taylor who says 
Messrs. Greene and Radclifje, two gentlemen whose 
knowledge of hi-fi is only slightly less than awesotne 
. , . Read it ihrous^fi, and you will arise jidl of knowl- 
edge." A complete and practical guide on high fidelity; 
covers planning, buying, assembly, installation, and 
building hi-fi furniture. $4.95 Postpaid. 




AUDIO Bookshelf 
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P.O. Box 629, Mineola, New York 

Please send me the books I have circled below, I am enclosing the 

full remittance of $ (No. C.O.D.) 

All U.S.A. and CANADIAN orders shipped postpaid. Add 50c for Foreign orders 
(sent at buyer*s risk). 

BOOKS: no 112 114 115 118 119 120 

NAME. . „ 



No. 118 

NEWl Hoy/-io Book on Hi-Fi Reoair 
CARE AND REPAIR OF HI-FI— Volume I 
by Leonard Feldnnn 

Latest informadon on hi-fi componenti for efTjcieni repair and miiO- 
tcnance. Complete, down-to-earth information tliat is not punc- 
[u&ccd witli complicated m^tkemnrics. Helpful to the hi-fi cnthusiaiE. 
if^cKniciin or engineer, ihis £rsc volume includes many important 
f^Atures: Example schematics with tube layouts, descriptive illustra- 
tions and hook up diagrams, buyers* guide. 156 pages profusely 
}lluihated, S2.^0 PoUpaid. 
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DB, DBM & THE VU 

(from page .V^) 



dilXors iVnm the db in tlic v.olue of the 
rofcK^nco Icvol, in applicntioiij and in ilio 
lypc ot' iiifitcr rcqiiin^d for mn:isurement 
pnrpoM^si. Althougli it is possible to use 
dociiKi) notation Avith any wavrsliapf?^ the 
A'C n^-^iriotcd to tlie mt'/isuvmicnt of 
rouiplox iuidio Wiives. .Furthermore, nny 
veasonably good meter liaving ihxi ^m- 
queney re.sponJiG out to about 20 k<: m;iy 
he cfliibrated tor dl^ rcadfui^s, bni. VU 
meters must be bnilt cording to exact- 
ing specifications. The (inal clifTercnce 
between th(^ units is of eoui'S(^ the refer- 
enee levels the WJ being' based on a 1 
nulliwatt power dissii>iition aeross 600 
ohms as it,^ zero valne. Equation (1) 
]]i:iy be used Cor YU ealeubitions by 
substituting- the ^ippropriate refevcncf? 
level. 

Abnost everyone reli<?s on n, siunsoidal 
nscillatov lor iosting purposes. Consider 
for a nion:ti'nt the prolilem involved in a 
broadcast studio if the sine wave gener- 
al iov output is measured in db, and the 
audio oirduits are monitored with W 
meters. It would be necessary to add and 
snbtrart values for eaeh reading in order 
to arrive at any eonchiwions, for tb(; two 
nnifcs operate with diiterent rofcvenceE>. 
Thns, zero (m a dli meter is not zero on 
a YV niet<(r, imd vice-ver^a. Cbarly, 
something is needed to elinnnatc extra 
ealcTilations, and n db nnit based on the 
sarae reference level as the Vll ^vould l)c 
qiiite handy. To prevent confusion be- 
tween the standard deciliel with its 6-inw 
reiereuce and the new unit, using a l.-mw 
1 eferciirc, tl)C latter is kno\vn as the dbm^ 
signii;yiug dceibels witJi a l-niilliwatt 
base. Use of the dbm eliminates the 
necessity of converting from one unit to 
another when making nuiasnrenients with 
siimsoidal generators. As a further aid 
in snnphfying measiireviients. most n^od- 
ern dh n.ieters art; in reality dbiu nietors^ 
thai is, the zero njarking i>n the scale 
eorresi>onds to 1 niw/HOO o> rather than 
(■) n.nv/oOO 

To fnrther illnstrate the application of 
the various reference levels, consider the 
I'ol lowing examples : 

Example 1. Find the poAver level \\\ db 
for n circuit in \vhieh the power across 
the load is 5 watts. 

Sohitwr}: Use l^q. (7) and substitute. 
Siu^'O the desired value is to be in deci- 
bels, the 6-mw referenee is used. Thus 

10 log (ry/Mii) = 10 Jag 

S^S=29.2ldb 

Example 2. y'md the power level in 
dbm for the power specified in Rxa.mplo 
1. 

Solution: Again^ use Eq. (I), but in 
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this instance the reference level is 1 luw. 
N^ihni = 10 log {5/. 001) = 10 log 

mo --^Sa.OOdbw 

Example -V. The signal on a telephon(^ 
hue is H- -J A'U. llow much power (in 
watts) is on tlie line? 

Solniiov : Transpose Kq. (7)^ and 
solve f(>r Pj 

/^=7^]og ^ (Xn^/K}) ■■ .001 \<}i--^ 

(1/10) ^2.51 mw. 

Eimmple 4. What; is the level in dbni 
corresponding to 0.3 mw of power f 

So ha ion: Use Eq. (1) with the 1-nnv 
ref(ij'cnee level. 

= 10 l(]g (.000'^/. 00 J.) = W log 

(0.3) =10 {0.4.77 -10) 

As dis<m.sscd [>revionsly, the negative 
characteristic niakes til is cab nl a lion 
awkward. Mowc^ver, by subtracting 10 
froiTi 0>477 ihc work is simpht^cd: 

A'<in>» ^ 10 (- ,5^7) =-5.:^Sdbm 

Voltage Reference Levels 

Liquation (I) permits the caienlatiou 
of dlj, dbnq and YV levels only when the 
power conteTit of a. signal is known. 
Measuring p[>w<^r in an amplifier circuit 
is u^^ually diftleult. ;tnd involves opi^ning 
the circuit at some i>oint. As a praetiiial 
matter, there fore, nieasurenients in most 
circuits are invariably niade with a volt- 
meter, since no connections n(»ed be 
broken or alt<n'ed. Itsec^jds apparent that 
an equation similar Va\. (i), but bused 
on a A'oltage ratio, would be helpful. Tn 
order to derive such an equation, it is 
ordy necessary to recall tlmt power in an 
electrical circuit is found from the ex- 
pression E^/Ii. Substitutii^g this into 
Eq. ( /) for both I\ and P.," gives 

Y.iu = 10 log ^^-^ = 10 h)g X ^- 

J>utj the logarithm of a in-uduct is e(|ual 
to the sum nf the individual logarithms, 
and tht; logarithm of a squared term is 
twice the logaritbui of ihc term in linear 
I'orm, This permits the above equation fo 
be rewriften as 

\'dL = .20 log Y \- 10 log (2) 

in which E^ is the rnis voltage of the 
sig)ial being measured, E.y is the rms 
referenee voHagr, R j is the resistance 
across which E j is measiTredj and 1{> the 
appropriate i-rfereucc resistance obtained 
from the powri- I'eference (either 500 co 
or {i(IOoi). 

In order to utilize Eq. (2), it becomes 
necessary to gt: press the reference level 
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For Stereo cr Mcnairal, ihls iupcrb ipeak.«r 

system ocliieve5 a new dimenjron of natural 
roproductiOA WithAuf caturatlon ! Made 
under Ihe some laborolory procedures th* 

fomouj PREMIERE 500, Ihe X-100 com- 
bine* TWO 'i^ Unifed Woofcri and 5^^ cone 
Tweeter iar rull-range, dislorlion^frt^e 
sourid. Wolntil, Birch of Mohogany— $1 09.50 net. 

Sttnd fct compl^io JiJeratur^ 
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A SUPERIOR TAPE FOR 
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WIDE U^TITUDE RECORDING TAPES 
IN THE PERMANENT PLASTIC CASE 

Completely distortion free, regardless 

of input level; Iswest noise recordings; 
matchless reproducHon on any make 
recorder; lifetime lubrication eliminates 
squeal, adhesion, head deposits; longer 
laslmg; highly resistant to abrasion, 
print fhroirgh and cupping. 

FREE TAPE-TIME RULER 

(tells at a glance, 

time and tape left /V\-«TiiaHi^fi^*^ 
on reel)-write to: 

A112 



f/tOUrUCA CORPORATION 
^ LODI, MEWJERSeV 

Circle SOB 





in volts. Usini^ the ?;;uuc expni^^^ion iiov 
] ■} I) \y liv (P =K~ /H) n ad solving i'o r K 
sluiws tliat 

K^\JPR. 

ThfMi, suUstilviting the prnpoi values oi: 
F ill id R from the pouer iTri'ron<rc levc^ls, 
For ii I-niw n'fVri'nct^ 



= V ( .00 1 ) ( i)i)0 ) = 0. / 75 volts 

Siinikirly, for a (i-niw vt^lercnrc.j K , - 
1.7-32 volts. 

By substituting .for P in Kq. (/), 
onotlier ns{?fiil db ndalionship m-iy be 
forjjied. ThnSj fov cnrrcnt. 



Iii!<.shtndi ;is ii is simpler to mensnre 
voltngo in a circuit, a current refeivnce 
ior 7, is not iiorninlly iisedj although one 
eoiild he caleulatrd. R(] nation [3) finds 
its a Implication in < ivcuit analysis when 
cnirents are beini; eaU nlated rather than 
nK^asuvecK is considered t[i he a rel'er- 
eitee oidy tor the eircnit luider discussion 
at the mniuenl. and niay have any value 
\vliat.<oever. Rj and R, in this instance 
are the resistances throuirh which and 
I, /low. 

Corre4:tion Factor 

The tenii (RjRj) which ap- 

pe^^l's in Eq. {:^) is known as a correct io)! 
factor. Its pnri>os(^ is io r^iise or lo\ser 
KtRi when the resistanci' across w^h'ch f'j j 
is beini^ inearrnred is not eqnal lo the 
appi'Opriate referenoe resistance, R^^ The 
correct inn i'act(n' corrects Nfih for the 
jmnifriml ditrevence between voltag'c and 
power in the circuit. Thns, if is meas- 
ured ao'oss the pi'oper vaine of resistance 
(500 CO or 6(M)c)) the correction factor 
may be lu^Li^lected since it ])eeon:es JO 
log /. which, oi' course, ctjuals 0. How- 
ever, if 7?^ is j.'^reatcr than the reference 
resist a uce. the coi-rectinn factor will be 
negative, and N<)h will he red nerd. Con- 
versely, if is less than the retorence 
^■alue, tlie correction factor -will cause 
N'tfij to increase. 

In cei'taiu a]jplications the correction 
fact(ir is omitted when iisiiii; Kq. 
For these cases, ihv. result in valuf^ of 
Nfih is known as the appftrrnt JercL so 
named because meters ca]ii>rated for dh 
rea<Iings only respond to the voltage 
beirtg ineasnred and complete]y neglect: 
the resistatice across which Tnensuivnient 
is iiiadt\ On tlie other hand, (7) 
a]wa\'s gives the (correct levGl, regaidkss 
of r[$i stance, so the values ealcnlated 
fj'o^ri this equation are known as frne 
hrcJx. When the corj'Cction factor is 
e<|ual t/j zero, the apparent level and the 
trnc level are equal. Vor all other cases, 
a simple relationship exists: 

N<i''iy,,, = ^'^t'-<,!>,> y Oi-- Factoi- (--i) 

As an illustration of the need for ihe 
eonection factor, consider the circuit of 




Fig. 5. A simple circuit used to illustrate 
the need for the correclion foctor in db 
calculations. 

]''}(). 5. The switch permits the nse nf 
eitlun- a 500-O3 oi" 100(j-C'> load. For 
simplicity, the generau>r has no iriterna! 
impedance, and provides 1 volt across 
the load regardless of switch p(»siti(nK 
AVhen t\w switch is placed in tlie 5fll)-o> 
position, the load power will b[» 

P = K~/R = 1 /."){}{) = WU-. 

X'ow, nsiJig Fq. (7) to iind the true level 
ij^ db : 

Xo/. --- 20 log {I / =- 1.77 db 

Using Fq. {2) (bnt without the eoi-rec- 
tion lactor) to find the apparent level : 

The two calculations provide identical 
I'l suits only beeanse the resistance of:' the 
load was equal to the reference resist- 
ance. However, if the switch is thrown 
to the 1 00(1-0 positi^'U, the load power 
beeoTues 

r= j/jooo^ I wu\ 

and the ti-ue lev(d. fivnn (I) is 

A'.;jj= //y log {JJOI/.O/W) ----7.78/lh 

Th(^ apparent lev(d, iro])i tin' voltfige 
ratio of F(j. (2) is 

AV6 = log J/J.7:i2 = - 1.77 dh 

()hsnr\ e that the appiin^nl h-vcl is higlu^i' 
than the true level in this illustration 
since the correction factor is not j'-ero. 
The correction factor may be found, and 
added to tlie apparent level, in which 
crs.se 

N,ib^f = lO log H./R, JO log 

{:>0O/.lfm) ^-riO) fU; 

ami A'w^y.j,,. = - 4.77 - 2.n / = - ; .7S dh. 

Gain and Loss 

In audio circuits, !hc comparison be- 
tween input and output levels present*; 
several possibilities. Fither the (uitpnt 
will be greal/n- than the input, as with 
amplifiers, O)' the outpnt will be less than 
input, as happens wnih pa(is, h Iters, and 
e(pial liters. Tn sonu^ circuits (the cathode 
follower is an excellent (^\aiTi])le) it is 
possible that tljc out]>nt voltage will be 
s]naller than the input voltag<^, wliilc the 
output power is largei' than the in])ut. 
If these conditi(vns are to be discussed 
intelligently, it is essential that the cir- 
cuit parameter involved he spccided. As 
a further aid in clarifying what might 
become a muddled situation, the THE has 
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staiulardiyed the ((^nrj.s (fnut Jo^'<^ for 
ii.sc with power o)ily. Tliu:9^ :iny systonu 
in whicli the output power cjx<^ee(is the 
input power is s;iid to exhibit Ji ^irain, 
while driniitK iiavin^ }]i<iher inpitt power 
levels profluce a los^;. Wh(4i voltaijre is 
the eritorion, a oinaiit pn>(lueini> a larger 
output Hum input IS said to provide 
omy/Uficdlion, and if the oul]>iit is the 
smaller, the cireuit produees a ft en mf inn. 
Unfortimately, the ^standardization of: 
tenns is a slow proecrfs, and it is entirely 
possible that the ter-n attennation jnay 
be u.«;ed when loss is intended. This is 
particularly true in older texthook.s and 
nung'ayanes (pi^ior to iDoO). \\\ most in- 
istanoes, howevtjr, tlie text it sell will 
provide a gnide to what is meant. 

Gain and loss arc both pure numbers 
indi<^iting a ratio of input to out])nt 
power for a circuit. For instance, if an 
an^pliflcr pi-ovides an output power 1000 
times f>:reatev than the input, the g^ain of 
the amplifier is lOOO, This can be ex- 
pressed conveniently in dh, for the db 
g-ain of a circuit is deiiiu^d as the difTer- 
enee in db Jev(^ls between iiijuit and out- 
put. Tlnis 



whieh, by the rules of logaritlnus, may 
be written as 

'Pnnf/P.," 



= yry loof 



Pin 



Note that the ref'erenee levels eaTicel. so 
tliat ^ain (or lo.ss) is always expressed 
in db, never in dl>m or VV. 




Fig. 6. A typical audio voltmeter. Al- 
though the sea fe is marked ^'Decibels/' 
the reference fevel indicated on the meter 
is given as 1 mw/600 to. Observe that 0 
on the db scole Es directly under 0.775 
volts on the rms voltage scale. The meter 
is In reafity a dbrn meter. {Courtesy 
Hewlett-Parkard Co.) 



Returning' to tlui (^x am pic a[)ove, il; 
I ho rati!) ot' Pout to P,u is 1000, then 
'"^''^Vni '^^ tiie invent the on(]rat 

jM.nver is less than the input, the <>'ain 
beconu>s nei^'alive, iudieating a lo>iS. Loss 
is usnnlly eonsideii'd a positive quantity, 
so^ when the out^ntt power is less ttu n 
the input, the ratio of Pout to Pi-) in 
Kq. (.)) is nsually inverted. To ilhistiale 
further, a eireuit in which the output is 
20 db less than tin* input has a ;?ain» by 
I'lcj. (.j)^ -20 (lb> n]- ]ru)re conven- 
iently, a loss (j.f 'I- 20 db. 

Alth(Mi.<>h gaiu and lo^is are only ex- 
pressed ill db, they may be added to 
levels .speeifu d in db. dbm. or YU. As 
an exami^le, eonsider an amplifier bav- 
in^^^ a ^!,Mju oi 50 db. Assumiu^i): the input 
lo the amplifier is -40 \'IJ, the output 
level ^vould be the iJiput level plus [he 
^iiui, or - IOt 50= hlO VU. The leiei- 
ciiee use:! for the input level is also d 
lor Ihc output it^vel, thereby sinii>)i ryinj,>- 
the aritlunetic involved in gain and hiss 
ealculation.s. B;ised on Eq. (.J), the fol- 
lowing relationships may be used for 
ii'ain and loss eah-ulations : 



Output 



Tnp ut 



eve] 



iupni level ± j; 
los.s 



am or 

n db (h) 



= out put level ^^rain or 

loss in db (7 ) 

Gain = output level - input level (S) 

.Loss "input level - f>utput level f/i) 

fii (0') and (7), the toinnost sijrn 

oi)erates with gum, the bottom with los's. 

As ^vith ref'eieU('<' levels, it is unn e con- 
venient to work wilh vnUat^'e rather thaTi 
I^owev. For i>'ain and loss ealeulations, 
however, the input and output iinped- 
anees of a eireuit may imt !)e equal, and 
may not be purely rt^sistive^ rorjuirinir 
that phase auoles ho taken into aeeounl. 
IjV substitution, Tm). (/T) luay be re- 



wriUen in terms 
ami i)has(; an^^le : 



o/' voUag'c, inip('dance. 



JO \(K 



En-,if' COS 0^,„, 
Zovf 
P.^in COS Oiii 



(10) 



which er.n also Ix; express(^d as 

^''^'f,>n»=^0 ]<)o; ^^^^ i 10 lo- 
- — f //Mo- ( — 

X^'"' / " \ COS ^O? 

In ii^q. (lo)) ^iii and Zon / are the nuigni- 
tudes of the inpnt and out]>nt i m pec- 
an ces, Tlie phaso angles, and Oou% 
ai'e th(^ j-.uj^Hes whose tanjjfents are X/P,. 

Amplification and Attenuation 

^Tany eirrnits, p>'eava])li funs in partic- 
ular, provide no apprceiablc power out- 
put. It is tlierefore more convenient to 
eonsid(a: inj^nt and output voltages onh% 
nej^lecting the impedances and phase 
angles that may be present. When volt- 
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tape recorders 

Ferrograph Stereo equipment is de- 
signed to meet traditionally exacting liigh 
quality standards. 

Two superb models are available: 

The Ferrograph Stereo 88 is designed 
for botrk recording and playback of stereo 
tapes. Professional quality twin-recording 
amplifiers and playback pre-amplifiers 
are inbuilt. Monaural recoa'ding/playback 
on both tracks is also possible. 

The Ferrogroph Stereo 3S is designed for 
the playback of stereo tapes and also 
offers all the features monau rally of the 
popular Ferrograph 3A Series. While it is 
possible to employ auxiliary amplifiers, 
the Ferrograph "Stere-ad*' unit offers the 
ultimate in matched amplifiers resulting 
in superb stereo reproduction. 

Lhnited production and heavy detnands 
will delay delivery. See your local dealer 
and place your order now! 

ER€ONA CORPORATiOM 

^Electronic Division) 
16 W. 46 Street, Dept. na. New York 3G, N. Y. 
In Canada: Astral Electric Co* Ltd. 
Danforth Road, Toronto IS 
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Sonotone. 

STEREO 
PHONO CARTRIDGES 

50 manufacturers of over 417 
phonograph models specify 
SONOTONE. 

When you buy or modernize 
your record player, insist on 
Sonotone Ceramic Phonograph 
Cartridges. 
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Too, too much tatent 
is wliat you'll hear on 
TOO WUCH ... a new 
set of very sv/ingfn' 
sides bv the 
Mary Kaye Trio 
B 1222 HS 1222. 



Doth albums recorded in 
regular long pf^y and 
stereo . ^, in superb 
Vitaphonic High Fidelity" 

by Warner Bros the 

first name in sound. 



Relait on a couch . . . JSPElt^OUNlD; 

pro/ect (ftto the dream 
world of SPELLBOUND. 
The eerie theramin 
sounds from one of 
the greatest films 
ever made. As 
performed by 
HEINOORF. 
B 1213 BS 1213 
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ADVANCE ORDERS 

BOUND VOLUMES 
1958 Issues 
Audio Magazine 

Order Now"^' 

LIMITED NUMBER 
AVAILABLE 

$10.00 EACH POSTPAID 
U. S. DELIVERY ONLY 

Send Order 
and Remif-fance Today 

Book Division 
Radio Magazines, Inc. 
P. 0. Box 629 
Mineola, N, Y. 

'' Delivery January ^5, 1959 



iVj^e iii tlio ci'iU'rion, tlir aiuplifieation 
provided liy .i circiut may be ioiind froiu 
the voltage nitio of Kq. {10) Irj' iif?elf. 
AUeuuatioTi. on tW oihcv ^\l\nc}, oh- 
tainod from ihc s:iii\y iiitio by merely 
ijn criijig" the Iraetini^. T]\us ; 

.'1 m-pli/ic(i I io n ^ 20 loir ( Kon i/Eiu) (IJ) 

Attenuation = 20 lo^^ (Eu^/Enut) [12) 

As with lo>ss, atieiuintlon is assumed to 
he a positive n^J^ntity iudieatin^? an out- 
put lower in valiici tliaii the input. Xcgn- 
tive values of amplilieatiou are actually 
valuehi oC attenuatjon. 

Both atteuualion aud amplifieatiou are 
])a^;ed on a loi^aritluiiiii ratio, and arc 
tlievf'l'oro usually measured in deeibels. 
Orig'inally^ Iiowcm r» thi^ docihel \va^ de- 
fined in terms (d a pnwer ratio. Recanso 
power docs not euter into calculations of 
attenuation and anipliflcatirm, the IRlO 
haji .Miggested that tJu^so two cjuautities 
he meaKured in a new unit, €;aUed decilof), 
to dinerentinte them frou> gain and loss. 
This seems entirely feasible^ and more 
than likely, ne\Yer texts and artieles will 
ineorporatc this term. The dueilogj it 
.should be noted, merely another name 
tor 111 times the logarith>n of a quantity. 

The relationships existing between the 
input and output of a ( ireuit (»an best he 
shown by a nujnerical example. Suppose 
that a cathode- follower eireuit operates 
with an input of .02 watt.^ across a 10.- 
000-obm resistance, and provides an out- 
put of O.L watts across 100 obnis. What ib-: 
the gain and what is the amplification 
proxddod by the circuit.- The gain is 
found from lOq. (.;), by inserting the 
input and output power values : 

AVV-'>. = ^og (.1/.02) = (>.90 db 
The a mpl ideal ion may he found from 
Eq, (II), but first tlie input and output 
voltag-es must be found : 

Ei" = \/{.o;j) (:io/m) = PJ.id voUs 

Kunt = \/{0:l) []W) - 3.16 voHs 

iwulj from Eq, (U) 

A mplifiCfttion = 2h log 

{3.16/1 -LI 4) =-lS.02dh 

which i.s therefore attenuation rather 
than amplirieation. 

Conclusion 

It lias been shown flnit the decibel is 
a unit with whieli sig-nals can be aeeu- 
l ately )neasured and eaU ulated. Furtlicr- 
niore. th(^ db is a cr» a pressed unit wbieh 
op(>rates on a scale simitar to human 
beal'in^^ Two otiier quantities, the dhm 
an<l tlu; V'U» are used in avuHo circuits 
for nu^a;?urcm< nts of levels. Tln^ db is 
also used for gain aud loss measure- 
]nents. while a new iMiit, tlje deeilog, is 
u.sed for amplf jication and attenuation. 
It i.s tile anthor*s hoi>e that the material 
presented above luis bceii useful ami 
helpful in understanding the deciJjel. for 
i^: is the basic yardstick of measurement 
in audio circuits. JE 
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Rates: 10^ v^r word per Insertion for noncomnierelsl 
^tdmUitmsnts; 23< ptr word for commercial ndver- 
tlsemsntj. Hates arc net. ftnd no dlsconnh will be 
allowAEl. Cttpy niuit to aceampanl^tl by remUtancs In 
rull. and must reach Iho Mtw Ywk offlw by the 
first Of tlT« mantri rireceding rno Hale Of luue. 



Tin-: Ani>10 KXCITANCE has rht^ lar-owl 
sch'c t U'n of now uml I'nUy f^nainmci^il d 
iMliU])nK'']U, OLtrilo).' <*i iTSCiI cqiiii.niU'iit tnj 
request, .Audio I'ixi'hjju;,'^, I)t'iJt> AK, ITiiJ-ia 
ITiUsiik^ A VI... .laiiuucii X. V.. AXt('l T TfiTT ; 
:U;7 M;iin:ut>]iCck Avr., \^"tiito I'1;miis, X. V., 
WII s; nMSO ; S'Mi FliOhiish Avr., Itmokiyit, 
X. Y., BUi:i;jiiiust(?i- 2 .>r^00. 

HIGH Kii>i:i>rrY spio.xki^^us ul]paired 

Anii»riic SiJ(\iki>i' Service 
TO Vosi-y St., New York 7. X. V. BA 7 23S0 



L L> (.) 1 V [ X ( ; vo K c r >ii A X in05^ r o x s k to ) 

^■:VCLl']i^■/ IJsfOi] to t)i(; radically now ]{iU:n\\ 
"Ili-C"' IT)" fo;inii-siiH[iei]5?ioii H]n'ukci\ Uu^jioj 
i:k*<.lric Coi]]|taiiy. Inc., 1201 r.n>juhvnv, XlW 
Yoilv 1, X. \\ 



write lis; Isof on'' you pui'diase ;n]y hl-ih Yim'W 
be glarl y*}\i tlid. TJimmial ^^l'\'iIlys. Ivcy Ml<"f- 
tronies, 1^0 IJlunly St,, Xew Yurk i\, X. Y. 
I.'' V c r J? ri'.ti n 4 0071. 

\^'ItrTl'] for confident ial inorK^y s;iving j unci's 
on your lli-KldcUty amplirioi's, tuuf'vs, ."^jiejik- 
(?rs, t:i]>c rirnirdcM's. linlividiial qiifitations only : 
no taOiloL^s, ('l;issifi(^rl Hi Exclningo, All, 
2:n.^i (W) Si. J^rooklvj^ 'M. X. Y. 



Tnt<le for n(iw uswl AMriLV\s. Grovo Eknei"- 
pri^ew, Ho.slyn, Vii. Tl.rncr "-iZ77. 

FISllEK so il (RM AAJ) Tnncr. Ist das.^ 
CyliditiOM ', «>nty SJKi. U, K. H;tkli. IJl I Livhi;,- 
fiton lid., Linden, X, J, 



Bnki. nntssy [U:roiM> JACKI::T JiACK" 
Si/vcnlO'OU s-<tn-<ly inrhos;. Ki.vty wirk. s-puces. 
.S:> ]>oslJi^i> indndi'd, Li-s:s;nr.t 's, 1222 <k'riomi- 
town St.. Ji;iyton, Olio. 



WILL UrV di;;cai(lo<l or daiuaj^cd 12" tor 
ly) st])entwr wiili oxtra Iveavy inagiici slug, 
(iordon Oiii), hj iMaiiGr Circle, Xesvton 07 



I'VT{!L1jIAXT. niK'irciiLiiiMl IJiicoli) cejits ; 
tOriO, in.50n. H)r>7, IDr.TD, um. U)5SD. ^raleri 
toMlaiiK^'. S«^t Uino — :^r^c Huth, 9851 Mod- 
ford, S(. Li HI is 2L Mo. 

\VAXTl'';r> : Piclnip Cftrtridg^ for Eflisoii 
l>ijinwMi<iDisc vcrlical records. HiiUor ^ VA7i<\ 
(talihill, Oakland 5, Cal. 

SACIMFICT;. L\ M HcatlikU 20-\v;iU aniidi- 
lior. I'racliiJiUy Jicu', Wirk^d oud ti\^tc<l. I'cr- 
(oxi, .SiivS. cxi>rCNS ooUocL 
kd, Plula, 31. 



Katy>, 17 l[*>i)lcy 



XlOW Willi::!) AXD TKSTJ]D Dynnkits fii 
kit ivricc. Miirli 11, ?(;ft.l>.l. M:irk II [, .STn.Do. 
livery ainriltfier wllh iiidlvldtiul kihornloiy 
]i^stJo>is^- ciivvo. L *'Ji" J 111 FL IIG X. lo St. 
KonthvortlK X. J. 

SAVK M0N1'!Y> <:or cnr «|iioi:itioi] Imfore 
you hoy. \Viil<> to \V. Prnfossionul ILIm. 

hiix 02, Ciinul SI re el Suitiou. X. Y. VA, X. Y 



SKJ, 
AdkM\ 



Til 



AIM Hi»;ikcr 
;^-170^^, Xow 



koriua, Sl-^o. 
York. Kveninj's. 



Ill-Fl iJOCTOIt— Will stdvt^ yiKir lii-fi [irolj- 
]rij].s' ou-i h<vs])ot, Acour^t ir, :iudio^ and rarlio 
cii^iiu^r^r. StC)"Co di.'si.i^iiiiic;. I'l^nfr^sioujil visi t.»s 
— d;iy or m'ouinj: — X'cw York an^u \Y]j]ijini 
H4i]tn, l'],i\vA\ T-sr>o>>, wockd.iys. 

TAri:: 1)1 TLirATlOX ou Ampex nsmg 
"S^ntcli" Inund tape. Mono]du>uic or ?vtor€o. 
1200 — >Vr>. It pf Ol ds dujilit atcd. Bob's Tape 
J SorvicL\ 7:)0J) Lazy Lane. T'L W'onh IS. Texst^i. 
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PROFESSIONAL 
OiaECTOHY 

HIGH-FIDELITY HOUSE 

Most complete iiock of Audio 
components in the West 
Phone: RVon l-Sm 

5B6 S. Fair Oaks. Pasadena 1, Calil. 
Circle 93C 




Get moro FM stations with the world's most 
powerful FM Yagi Antenna systems. 

Se/id 25^ Fq/ booklcj "Thejne And Varia^ 
lioni" containing FM StafJon Directory. 

APPARATUS DEVELOPMENT CO. 

Wethersfield 9, Connecticut 
Circle 930 





LOOK 

no fuithcr ... if you>e 
searching for h]~fj savrngs. 
Write us your require- 
ments now. . 

Key Etecfronics Company 
126-K Liberty St., N,y> 6. N.Y. 
EV 4^6071 



Circle 93E 



CANADA 
High Fidelity Equipmerif 

Complete Lir>e5 • Complete Service 

Hi-Fi Records — Components 
and Accessories 

flLECTRO-DoiCE 

^ SOUND SYSTEMS 

141 DUNDAS ST. WEST. TORONTO. CANADA 



Circle 9BF 
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BUCK STRETCHER" 
HI-FI VALUES! 

Km^?hu1 the buy In K power 
of youf Hi-}'\ dollar :U 
^ rV-^ Sun Radio \v-jLh suhstrmtiul 
J \ sinving:?; on now fully 
;?unVrinteod numc hrr^-^H 
f I \\\-V\ romponenls! 

) Sr.nd {or oumvcciat firicc qiio- 
^ tadoii/i atid our fH-Fi imdcapr 
apccialA! Dop J. A8 

SUN Rtidio & Elcclffini^i Co., Inc. 
650 6th Ave., New York 11, N. Y. 

Plionci ORegor 5-8600 
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NOTJ^S PROM THE NHW YOHX HxaH 
FrDEIitTY SHOW. Ulllot Davis, (liioclor 
ni^ the IMK.M, cl^i.it^e Uie New 

Yr>rk sliow to iinnouiicii his ref^if^n^iticm. 
Lie iii join ill;? Sid WeisB*s fiic^Lory rep re- 
soiittifive iirjn in Lns Ant^elos us it iiariner 
. . . Sid CottiUj tOniiorly an oxeuutive 
witli Cioldon Crest ixuardj^, in Uie new 
sh o\v d i !■ 0 f 1. o r f (>r 1 1 i J i . . . Bill 
TlLomas and Ray Pepe, prosicK^ni. and 
sjiU-bS iiin-iir^trer, resnt'Cli vt;! y, of J;cnie« B. 
Lunsinj^ Sound, Iiu:., bidii pleasud and 
as^louiuicd by intercsl in tho conu>JUiy"Ji 
siiiJGv stevwo spt^iiki^r systom — Lho l:aii.y:ov 
Pavaccon — whicii for almost two 

Dioiiffiand dollars . . . EmnnMel (Bert) 
Berlant etiuully ph^.isi^d ovur itcooptance 
jLL-f;ordf>d iho S'km'I^^-'";^ "Stores JJot" 

Jolm ^llinvd, c))icf eiifiiueer for Alli^c 
Lansinr^-- Ci^rpnriLLion, and Hnrry T. Oison, 
who luvads np acoiisticiLt dovqlopnio-nt for 
RCA, vi^^ilcd thti l-iiKli Fidelity Sliow in 
the Now Y[jrk Trado M]ir)w I'.iiildiny onJy 
bviclly, .'^petidin.i;' tliii bull; of HK-ir fiine 
p:irtic:ii)ati ii;;- in the animal cnnvciUion of 
tlic Audio l^lrifiineGrinp: Soci^'rty. wliich wa.s 
hold co-incidental with nnd directly 
aci'oss (,hc ^(.rcet from tlie lii-Fi show, 
in tiw: Hotel i\'c\\" Yorker . . . Tlio \Vindy 
City (;iiutin;Aent al. the ManhaCian show 
inchKlod Bill GL'omiueBi pri>sidi>nL of L'rii- 
ci.sion JOlecr.roiiiciS, Inc.. which maltufac- 
tnro.s lii4;'h-<]uulity :iii-.pliiiors under 
name: Karl Kvanver, (>ii;^ine£>rini? execu- 
tive with .It^nsftn .Miinufacrurin^ Con;- 
pany; iwinff Bossmaa, ])ret5idoi^t of Pen- 
tron Cni porution; and Maurice Meshluoimi, 
proiiiinont comnicix/ial arti^^L who i^j the 
dean of Chi^'a^AJi hi-!l onthusia.^iis . . . 
Edg-ar ViUcliur slatod o \ ( 1 ])iihlic reaction 
to the new All iweotci", lirsL described In 
tlie October j«i<ue ul' AtJUlC. 

Paul Sampson, (>xc;cutive with Hat'vey 
Radio Company audiu depai tnient , atrcftpl- 
in^' r^mg'ratulal.ioiKS nn his Octnbfr lii 
iparriaj^e to Janet BiiffiTigrton . , . Heniion 
Kosjuev Scott, who suffered a near- fatal 
illncst^ only recently, ^ui'pvi.sed friondy 
by showinL^ up looking' as (it-as-;4-rtdd]G 
. , , James Grayson* pioxidout, AVcHtniiii' 
.st.or Uoeordinf;- (Company, Iiic, was one 
of a number of! top eMccntiv<js who iit- 
tcndcd their firm's OKhibits to t;oL a (irst- 
hand opinion on public thinking. Others 
iiu;ludod Avevy JPisUer. presideni of Kie:her 
Radio Cor])0] atioii, G-eors-e Silber^ pr<;si- 
denl oi: Rek-O-Kut Company, and Milton 
TlialbeX'g', preHldeut of Audiof^-ersli Corpo- 
ra.tion . . . Jack rra/Zier, president of In- 
ternational I-j]oetroi]iij-^ Corporation, Dal- 
las, TcK,, represented rhL> ?ieco]uI-i.a]-g'ej*t 
(Kd. Hoii't ^irc nie, I fiuif.) siate with an 
iinpressiv(; display of hi^'ii-Htiality spr-;ak- 
evs; nianufael.ui'od undci" hi.'i nann": . . . 
Vincent J. Slcee^ head nf Electronic Appli- 
cations, displayed a (.^ei'man-niade vever- 
beration chamber at tlie A MS con vent i<\n 
\\-hic>i lively well alter recordinpr i.cch- 
nnjiitiJ^ throut^lioui: tlif woi'ld. "More about 
tlUs in :.L snhseciuent i>^>^uc '^f AUDIO. 
Lester Bog-en. luis resi?;nfd as presi- 
dent o£ the Bo-on-Pre.^Lo division of the 
Sicf^ler Corpr>ra'tion . . . F. S. Varbroug-li, 
one of tlie West <."r)ast pioneers in the 
electronics industry, iia^jsed away fron\ a 
heart aihuent on vScptemher Cntil lO^sy 
lie wa;s owner of ATneriran Microphou^ 
Conipany. whicli hns since [keen sakl tn 
Elg-in Naii'Mtal Wateli Co. 



AES ELECTS OFFICBRS, Donald ,T 
run ik ell oi' Capitol Hecurds has been 
Gicctod president of the Audio En^ineer- 
ins" Society for the conilnpr ycnr, s^ue- 
ctodiiiA' Sbern^jin j^L y;vireliild. The elec- 
tion was held in cnnjundion u-itb the 
Society's recent <^im\'cntion in New York. 
Kxeiai'tive vice- president is Ilarry I^. 
l-^i'yant of l^adio Keuordci's, r^o.^ Anf^clc.^. 
Other new ofllcers are: Ai'thur G. Kvan.^, 
RCA, rndian.apolis. centra! vice-president , 
and Vinceni SahTv>n» SJ.anfoi-d Uesciireh 
Inslil.ut.e. Alenlo I'ark, Calif., we^^tei'n Nice- 
presidenf> C. ,J. L<.-'T.ieb pi'csideut Of Audio 
Inslrunient Oomjjany, a^zd Ralph A. Schlc- 
j?rol 01' KKO 'IVderrLdio Pictui'CH. liolli New 
York, were rc-clectcd secretary and treas- 
urer, respect ively> N'ewly-elcctcd i;oviH"- 
nors arc Frank E. Pontius^; of West.re.x 
C<u'pr\rat.ioi)> Ross I-I. Snyder of Anipex 
Corporatirin, and ^. l^Idward Soren,^4;n uf 
Columbia Records, lnc> 




to mention the price! 




Coaicial 700 Series Mark III 



New 



Sonie n]:inufnrMMrM: iiic nslii^incil to menlioa 
dio |jiic[^ because ii is s^> hitjh . . , \v'c lirsit;iiu 
bircruisc it ii so h^v I Itnow that uu>t^t 

Aufiioijliilos feel tlicy .lias'c to iii^kc a bi^ in- 
Vrstiurnt 10 t;ct a f]unlily sj)i:/ikcr. They spend 
houf!t ii'aflin.c^ claun>i that look fni]3rcss[\-c ou 
jjapcr bat tlov^'Ji fv<'vei'<dv wIilu transit 
] II U.I ncLual j>LTforiii:iiiei'. \vc ask is th^it 

ymi clnsc your L-yi.':>; ^*nd U^leu to dir niajk-^tv 
of .soinid tlmt floats nut of tlu: R A con\inl 
pbrueiDt lion. Cunipaic il wldi otlu rs . . . oi- 
ynnr pifSL-nt spc^^kcr. Yrmr oyyi <vill pop when 
your tk-:vk-r \v']iispk-r.'; pricr to ytui — lo.ss 

th.-ui the co.u 2 iijood si-n.ts at the Met ! 
ft". 10" f»ud 12" VfrjdcK-L.ll ullh 
Alcfiinc»x 111 Aniso-Trnpir .\r:v((net ^'n-- 
Tcms oi 12»0GfJ G:in!*s Flux Duiisiitio!;. 
H^iy it . . . fry il , , , back ciciim wilh 
n ii:o»£y harJ; gunrnnii-c. A! ail Jii-ft di'olcri. 

ERCONA CORPORATiON 

[Elcciro^iii--!; Dlv,) 
ir> W. 46 St., DL]>t, 97, Nku York :\C^, N\ Y. 
hi Cfinndn: Aiiir/jl Eifr.iric Co., Lid. 



Circle 93A 



NEWJ HARBECK 
electrostatic 




PUSH-PULL! 

exclusive "FULL CYCLE 
-FULL CIRCLE^' sound! 

No mid-range speaker needed ! 

Full Cycle: 37fS cps to beyond audi - 
bility/pvacticaUj'' uiinieasm Lible dis 
tortion/ shimmering- transparency / 
silky smoothness. 

Full Circle: Exclusive :^()0'' disper- 
sion adds new depth/new separation 
of instruments/eliminates ''smAlP' 
point-source effect. 
Superior transients. Low-leveJ real- 
ism ' No rin^in^ or break-up ■ 4-8- HJ 
ohm taps • Radiators fjuarnnteed one 
yenr • Wainwt finish ' Price $125.00 
(Slig-htly hiphei- in West) 

HARBECK 

eyijoi/tneyii . . . at (h'(ilcr<i cirenjwk^rc ! 

Wrile for mo:B info: 1790 First Avenue, 

tiectfocoustic Corporation, H. Y, 28, N. V. 
Circle 938 
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Vm€ U MM m BtmaurmX' 

F3f-AM turner 
tlgm It MM m DmI- 
M^Mmmrml FM-AM imn^r 
Vmm l£ «• a Mirml§ht 
Momamml PM or AM 

ima«r 




74.50 

CNIV 7.45 DOWN 
7.00 MOHrHtr 




• RESPONSE 10-25,000 CPS ± 0.5 DB 
« 6 COKCENTRtC FRONT PANEL CONTROLS 
« 4 CONCENTRIC SEAR PANEL INPUT 

LEVEL CONTROLS 

• 180° EliaRONIC PHASE REVERSAL 




• 3&~WMT S1£Ct£0 AMPLIFIER- 
Ifl.HATTS EACH (HINNEL 

• FOR OPTtOHAL USE Al 26-ttATT 
MONAURAL AMPLIIIEK 

• IWPLOYW NEW Pft£Mit<M-Tr?E 
7189 DUf^'Ul rUflkl 



ONLY 4. 75 DOWN — 

S.OO MOHIULY 



□ Son<l FR}^^: LAFAYKTTE Cntnbc 



Address 



cur OUT 

AND 
PASTE ON 
POSTCARD 



City. 



Zone- . . . State, 




Ai ^Jf LAFAYETTE 
J§M^* STEREO TUNER KIT 

THE MOST FLEXIBLE TUNER EVER DESIGNED 

• MuUlflei Oulptfi f«r Miht Slirio FH 

• 11 Tubit (inducing 4 diial purppiO + 
Toning + Jilenium i«irl(i« Pn- 
vldf 17 Tub* PirlnrmaflW 

• JOKC Wh»iil« FMtfr ♦ Prt-olignerf JF i 

• Tuned Cpt<ode FM • 12 Tuned Circuifs 

• Dual Ca»hed9 FallDW«f Ouipui 

• Siporolily Tuned FM and AM Sttiiftni 

• irmirrc^ng Circuit With FM/AFC ond 
AFC Pefeol 

• Pi>a| Dfiubis-Tunfd Trantforirir 
Coupled Limkrers. 

More than q y»ar at r«i«orch. planning ond enalrk«6rlns went m»o rho moVIng 
the lo^CIyI»♦l<p Staroo Tunor. in unlqw© flnxlbllliv perm If t iKft recop^ioo of Wnou/a) 
broodcfljting filmulKineovi fronimliilon on tolh FM and AMJ, lh» lnaop«nd«nl 
dp«rafion of both !lio FM and AM jfwitToni ar the idmft iimo, orkd rha ordmory 
fflcoption of ohh«r FM or AM. Th« AM ond FM foctlon* are idporololy iunod, 
each vy]th a ioporat6 3-sorg lunlng conddniorj teporoto {ly>«h««l tuning and 
separate volume control far proper balonelng witen uied for binaural prsgmmi. 
Simplified occurate kitlffr-adgn iunfno (< provided by mogk «yo whJcK Qpdrat&« 
Indopendently on FM ufld AM. AulomotTc frequency control "loiki in" FM lignal I 
pefrrtOflflMly. AiMb f^m If* unique llexibMHy* li. obove oIL oUe, a quaUty 
hkTo^-f^delt^ tuner Incorporo^InG fooiuroi foiind excluilvely Tn the hTgheit priced 
liinofi. 

FM ipeclflcatloni tncTude grsuntfed grTd Viode low nolio front end with Irlode 
mixer, doubta-fyned dual JTmlten with Foifer-Seeley dlicrJmlnator, IfrM fhon 1% 
hdfiflonlc dlilorffofi, (redunncy rwponie 30-20<00O cpi ± V> db, full 200 kc 
bandwidth and ieAiiti«lly of 2 microvolti lor 30 db quieting with full IJmltlng at 
ono mkrovflit, AM ipecmcorloni Inctudft 3 itagei of AVC> 10 kc wMitle filter, 
built-in fvrrlte loop ontenna, I«jj than 1% hoj-monlc dT»tof+:on, laniltlvtty of 5 
mkrovalti/ kx baAdwIdih and frequency reiponie 20-2000 cpi ± 3 db> 
The 5 centrAli o< the KT'500 ore FM Volume, AM Volume, FM TunTno, AM Tunlro 
oAd 5-pojliion Function Selarder Switch. Toilefully ityled with gold-brmi OKU- 
teheon having dark naroor^ bacVgrgund pli>f matching maroon knobi with gold 
Inierti. The Lafoyetie Stereo Tuner wai cfeilgned wtth the builder Tr\ mTnd» Two 
seporale printed circuit faoordf molte comfrucllon and wiring iTmple> even for 
fuch d complex unit. Complete kit includes all parfi ond metol covety a slep-by- 
itep Inifruction manual, tchemollc and pTctorlol dEagrami. Size 1i 13^A^ W x 
lO^A" D X H. Shpg. wt.,i2|2flb?. 

KT-500 74»50 

LT-50 Same ai abovo, compleiely factory wired and lesled...Klel 124.50 

NEW! LAFAYETTE PROFESSIONAL STEREO 
MASTER AUDIO CONTROL CENTER 

Solves fvery Sfer^o/ Monaural Confrot ProbUmt 



« UNIQUE STEREO & MONAURAL CONTROL FEATURES 
« AMAZING N£W BRIDGE CIRCUITRY FOR VARIABLE 

3d CHANNEL OUTPUT & CROSS-CHANNEL FEED 
• PRECISE ''NULL'' BALANCING SYSTEM 



A REVOLUTIONARY DEVELOPMENT IN STEREO HIGH 

DELITY. Providei luch LPniPiual feoiiPrCf at a Bridge Control^ 
for varjoble crois-chonndl jignol feed For elirninoiion of "ping- 
peofi" (axod^firoied lepofoiion) effects or^d for 3d channel 
output volume control for ^-ipeokar iiereo lyitemi; 3d channel 
output olio servei for mixing itereo to produce rxeelleil inon- 
oural recordinsi- Also hat full inpui mixing of monaural proEram 
lOLtrcet, special "null" ilereo boloncEng ond Colibroting iyJiem 
(better Ihon metari), 24 equolitolJerL peutioni^ all-canccntrtc 
controli, rumble and icratch filleri, loudneit iwitch. Clurch type 
volume con(rc>li for baloncing or oi 1 Moiler Volume Control, 
Hoi chonnel rcvorte, electronic pSoting, input level corkfreti. 
ScniitTvriy 1.76 mTllivoItx for 1 volt out. Duol low-Jmpedonce 
outputs (plate follower! 1300 ohmi. Reiponie 10':?5«DOO cpi 
= 0.5 db. Lesf than .03^/s IM diitortion. Uiei 7 new 7025 low- 
noiiQ duol trisdet. Size U" x 4Vi" x lOVa", SSpg. wl., 16 Ibi. 
CompJelp with printed circuit boards cago« profuiely illuttrated 
Iniiriicijoni, d|| neceisory porlt. 

LAFAYETTE KT-600 - Stereo Preamplifier kit We^ 79.50 



NEffl^LAFAVETTE STEREO/MONAURAl BASIC POWER AMPLIFIER KIT 



• 2 FRINTED CIRCUIT BOAROi FOK 
Hlkl. SIMPLIFIED WLRIMG 

• RESPONSE BETTER THAtJ 3S-3O,0OO 
CPI ± Vi DB AT M WATTS 

• LESS THAN 1% HARHDMIC OA 
JKTERMODULATlOtJ DlSTORTIOF« 

A supe/bly-performing hoiic ilereo amplifier^ Tn «Diy-lo-build J<if form lo lowe 
you \aYs. of mon^y and lei you got Into i^reo now ot minimum e;(pentel Duol 
■ npuli ore providad^ each v«lfh jndrvidual volunie control^ ond the uhit mny be 
uied with a jtaroo preomplr'rer, for 2-18 woK ilereo chonneli or, o( the flj<k of 
o swfich^ Qi a firLO 2,t,-^Q)i monaural omplifior — or, if deiired, it may ba uied oi 
2 loparate mortouror 18-wa(t DmpUfLeril CONTROLS include 2 <nput volume can- 
troll, chonnet Revorje fwftcti jAB BAj, Monaurol-Steroo iwitclt. DUAL OUTPUT 
IMPEDANCES ore: A, ^, 16 and 32 ohmi (pormittrng parallel (mdnouro ) opera- 
iron of 2 ipoalcer lyitemt of up lo 16 ohmt. INPUT SENSITJVJIV Jt 0^5 volli per 
channet for full output. TUBES ore 2-6AtV8, 4-7139; OZ-3-4 rectifier. SIZE *-3/J4'^d 
(10-9/1 6" With controlij x 5'/(''h X ^VVw. Supplied comploto with psrforated 
mefol coflo, alJ neceiiory po/li and detoited initruclleni. Shpg. wr., 22 Ibu 
KT-310 Stereo Powar Amplifier Kit , Net 47.50 
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stereo by- 



design 



SEAl££ 340 SIC.AE0PMOHIC t^^S^^fi CONTAOL COn!^-' - § 



Leadership position must be 
continually earned. With the 
announcement of the first compatible 
FM Multiplex Stereo Adaptor, 
Model MX400 and the ultimate 
Stereophonic Master Control 
Console, the Series 340, Madison 
Fielding strengthens its right 
to leadership in the stereo field. 
Series 340 Madison Fielding 
Stereophonic Master Control Consate. 
With the development of 
the mixer facility, this control 
console adds a new dimension to 
audio flexibility. 12 inpjts give you 
complete control over any of the 
availabfe stereo or monophonic 
sources. The mixer switch permits 
the combination of any tv-o 
compatible signals for professional 
effects in recording or playback. 
The 340 provides tl^ird channel 
output with blending adjustment to 
permit you to select the desired 
proportion of left and right channel. 
For complete flexibility, no 
compromise balance conUa 




Twin calit5 

-iifdfcatoFi If^^ISfi 
monitoring of recording levels and 
channel balance to meet the needs 
of any disc or tape recorcer. 
Beautifully packaged behind solid 
deep etched, brushed brass front 
panel-$150.00. Ebony cabinet- 
$23.00. Cabinet in walnut, 
mahogany or blond^l8>00. 
Other Madison Fielding stsreo 
equipment includes: Series 330 
AM/FM Stereo Tuner-from $150.00, 
Series 320 40-watt Stereo 
Amplifier-Preamp— from $170,00. 
Model MX-lOO Compatible FM 
Multiplex Adaptor for new e>iperimental 
Crosby system FM Multiplex 
broadcasts~$49.95. 

prices slightly higher In western states 



AM/ry; STffifO Tun£R 



For complete specifications write: 

BRAND PRODUCTS INC. 
f/arkfiting organrzdtlon for r^adison Fieldrng CorporatFon 
Dept. 612, 11 Lorimer Street, Brooklyn 6, Y. 



scares 3?0 la-VfAJT INTEGftATED ^.TCntO AMPLll 



www.americanradiohistorv.com 




if this is youi- ijreseot or prtipoe^F-i sspetiker syste^n 



iJ4>iii]i-iullHa 

TliCLJEfVdL Lir+3ttf \k uii <ia°Hi II 
ilAOfl -=11 IIE-3IC1 biJjfeii nJMUlll^ ICf 
■f^MMi l^ltkl^ -kiM Id IfUi pTriTilll 

■ Ib bvHUBiiJ ir^^ll iril|l 
piJ Bflf^ liBH.BrlBl diJry^il^ip 

lii'^H>Fi U-^w^i. T'^'lii* lEifniiip- 
11^1 ttfzr^ ^^-ilEiil^ Si, tMA r :^ 
\lmWi ai^ ■■vbk cr* J^l lU-^i- Mi 

m^. hmml E^l-|i<k T V IlLi 1. i.*y| 

lipT^ii^ '^^i iwiiil iNrnil ™ 
mr nF-pl'Kil r':ilbi 4 IdKd iJh . _ . 

iHi dill s-rri 

l)iB hiv TaiDllr C-r«^ilbli iiiMi- 

f0DDa ^fn-Sliiii. -#1^1 J kJI IKb- 

— ^ Sil^^K . . . =^-i 5!^ ?2 

fi^vt rJ' DI^Erd 'i^wmu !0 j rJI 

«r th« [-V V«]«)tr 3t«r#- Cartrldpa 

MQJjf L IllAT-^Sti^reo wEth J mil Diet- 
niond SlyltrE . .Ner $19.50 

itwn cl'fdiii b ii-SA^ u^ll'k^' -aid 

pld-nVf^Khi. Nlb^^Jih^ ;i^Ula|>b 

If^l'if Ijirtrr. MpiI -'h or^p M"i"" 
p^nir AnI OTM^liEi-piEPnpr'il'^i- 

■ Df Elir IE4 UlllE. 




speaker lyitcm 
coiting btlwef n 
f 300 and $300 

E-V Ouch<!it IVG 
(No I J19^) 



kiii^ Di iiu f V JMhhMi III 
|hW 

■Hvi Lur^i 





Ufie^ celled lot flui'ifv 
of Jflne and range 
I h rough highly devel- 
oped 4^wQY dfivflj 
iyi(em, 5ijper-rffi- 

ipante ihreugFi i>« 
of diffrocFion harm 
10 t]iwe Wide irtrtft 

■ r cipccialiY CJtEend- 

■ E| in range through 
t-V PFioie-tcading 
piineipit wffh 12'" 
driver rriaunled Jow 
and of reor tntlo- 
tJit. Comporej in 
IPrfarmantt to COT- 
~zt horns. 

Net $292 



'■■■h li-rval M 

:l fT^CF- 

'-jni, S1"'*-*t*Jt's iMI-i 
Mnqf -wis Itir 



1 1 m 



Hh.hI.Ub 
■Nit i^J^D 



■Md-iii llv l-V 
tUUUii 111 

C LuJi I u i p,l Ki^. 
■ I. ^11 HAHr tJlhW 



4-wciy 15 'Inch 
ipEciker system 

$325and j375 

E-V Carhon 
{Ndi $359) 



4 'Way corner 
t2-rni;h ipeakcr 

bvlween 
$335 ond $375 

lOCh ihe 
E-V Cenurion tV£ 
{Net f36SJ 



tpeaker iyafeii> 
coitp/^g between 
$375 and $400 
tuch Qi Ihe n&w 

£-V Regency III 
[Net $393) 



4-woy turner 
^5^]rtch fpeaV«r 
syiltnn ceitln^ 

between 
$400 and ^ASO 

[vth ot the 
. V Cardinal IV 
(Net $43(6) 



4-wny corr>er 
15 'Inch ip«al<«r 

balwecn 
$480 and $£00 
tuch Of Ihe 
E'V Gear^btin AOO 
|Net $4901 



rm 114^ jmLn 
!i|rilvn 4?ilvii tvwr 
uth zii '■^■repajoUi 
Pui.y^n Ifuvi^ii IV 

Kavlrlm 44m ^ifrVraiinrib 
|lliMi# 



Step t-^s 




Add-on Ihe £A' 

CARUON tV 

fJel^jA* veriEon of the 
Dvcli^jf IV£ in imofr, 
hcmdsonio low-bty 
d^ti^nj ho^monrEci 
grflceftiJIy wi|^ rtiony 
modern f^rrri fhlrtp 
mod pi, A cortipfete 
h'niiBr-.loadird Sys- 
lem, af^s^dlog un- 
UlUcil lMf4 reipanlt 
wilh )fnoclFi> rciO' 
r^ance^fre^ chgroctor' 
ittkf. Include^ deluxe 

driver J.woy compft- 
nenti. 

Net $359 



Add-on Ihe E-V 
CENTURION IVE 
EHtiplete 4.wo> 
|PI*1" ■"M^paro" '^ 
Ml dtiign f«a1ur£i ^1 
iN nEJQjiBiyrirv E-V 
d41^£f^ biP <u □ 

i^dlir lEjJi. Ujii 
WMfn^k ■ t- Mdid 
hcra with E-V 4iluAe 
lJ-l>lh indirecF-radi' 
rwTF makri KFil*"i 

|i?v^ di^«r, u; 

13 S VHF driver ond 
EI«itov^l| Re 
s[|:bi* fro' JO CP? 
to be yon: audibility 

Nat $365 



Add-on the E-V 
RECENCY III 

The ve^ 10 H I e Reg e n ty 
ril delude jcporofc 
S^woy jyire-fn ollowj 
operation 3n the cor- 
ner for full bcjit effi- 
ciency DJ along the 
woJJ far Co rrve n I c n Ce . 
Poweiful li-inch bon 
driver <:ri3iie}Qver of 
300 cytfe* per sec- 
ond to diffr action- 
type Ireblc and vtry 
high f(&qMcn<y com' 
p^ncntf \o ^ive maxi- 
mum dispersion and 
Herco effect. 

Net $393 . 



J^d-anlhvE-V 

■■fi' l ir~ rrt^-r ^■r 
doep |L-ld=Cllht{][ 

iiin% tonqej comptc- 
men led V)y diffr^jellsn 
ptincfple in c^Qxiol 
rnid-btu) and trebEe 
driver oslemhly. V*ry 
hi^h frequfflciei in- 
sure roo)!im over 
b too del] living r04m 
oroas. 

Nfrt $425 



Add on thc^ E-V 
CEORdlAN 600 

l/l/il il iQii ■ ho/n 
s-Tiii "ir M-ii- - ■ 
Uihtf coxptmeflt of 
lV ffBtl^-■-^-^ 

^■rary baalirl Uri 

ttonoTv i-^lid hr 
Robert W. Fuldner. 

Net $490 



Md-n |h- nU«^HIii- 

PAniClAIV 

j»rtririnl^ I ' H^r¥i*T:iirJ 

rjriLMm- ll E-HlUHd 

ll-# -^i-m IPbM ih HiFh- 
Jinm « ^ Pllili^b IV y 
ii.>irii.pi«l Mr^4^ 

LunKuiETY tanxq. 

IiYcEIcJI Badllb IV i> Cj'i b Lm N 

l iiAm 4ilA i^hkvi^ , ll 



or alternate step "two 



ADD-ON E-V STEREON^III 



r'* Kfip. W^hsfra tyrm ■ivc*"^ #"'"^«! I* ^dd s ?€iwmJ 4jri-rrai^ ipnhir, 
« SIbib^ Is tFK3 BTh^l. M P tomr^'^. btcWH 143 Strcol lEp-'->^iL -laail 
"ifatLlltLr lir Hiin jbaii bi^t^ E^-ii«H om dqifyiiJLBiB rtu 



SkieeT'JI hST-l Hh* l■^IIl b V "■*l''^^na' nign ^♦qE-l'^ 



' ^-mponcnrs- 



%lCia}Ot--l III 1.^ higk #v^t£hnsy ipilnk 
3(Xa 5T*iPST* CQi^iCi . , . 
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- Nat $129.50 
- , - - c Not $30.00 



I 



5yii!tm& ik^^ □■■ fc^ o eI \Mm 
rnEhtudi of L-V cunbtrliat'OM ikwrn^ L-i 
pikri- ^Jih^lc .Lnh- V 
^lita El.,11.. Vaic, 4.1 .^_-.[*Kn 
lU L^-MiTh n^l EV^^N rkH -H 



